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Biogeographical regions (bioregions) reveal how different sets of species are spatially
grouped and therefore are important units for conservation, historical biogeography,
ecology and evolution. Several methods have been developed to identify bioregions based
on species distribution data rather than expert opinion. One approach successfully applies
network theory to simplify and highlight the underlying structure in species distributions.
However, this method lacks tools for simple and efficient analysis. Here we present
Infomap Bioregions, an interactive web application that inputs species distribution data
and generates bioregion maps. Species distributions may be provided as georeferenced
point occurrences or range maps, and can be of local, regional or global scale. The
application uses a novel adaptive resolution method to make best use of often incomplete
species distribution data. The results can be downloaded as vector graphics, shapefiles
or in table format. We validate the tool by processing large datasets of publicly available
species distribution data of the world’s amphibians using species ranges, and mammals
using point occurrences. We then calculate the fit between the inferred bioregions
and WWF ecoregions. As examples of applications, researchers can reconstruct ances-
tral ranges in historical biogeography or identify indicator species for targeted conservation.
I N T R O D U C T I O N
Biodiversity is not randomly distributed. It is well known that
species are grouped in space and patterns of distribution can
be recognized at small and large scales. Depending on the size,
source of data and scientific discipline, these broadly used bio-
geographical regions have received various related names, but
here we simply refer to them as bioregions (see Vilhena and
Antonelli (2015) for a discussion of terminology). In many
disciplines, working with bioregions rather than single species
is more effective. Conservation biology is a prime example,
since protecting bioregions with high levels of biodiversity or
uniqueness may help protecting many species from extinction.
In historical biogeography, bioregions may be used as oper-
ational areas for ancestral range reconstructions in order to
estimate how lineages in a phylogeny have evolved their geo-
graphical occupancy over time (Goldberg et al., 2011; Matzke,
2014; Ree and Smith, 2008). Moreover, since different taxa
exhibit different patterns of diversity, distribution, and evolu-
tionary history, there is no set of universal bioregions for all
circumstances. Accordingly, the most effective set of biore-
gions depends on the particular system under study and re-
search question at hand. Therefore, researchers need simple,
effective, and flexible tools for mapping relevant species dis-
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tribution data into bioregions.
While bioinformatic tools can now provide rapid and ac-
curate coding of species into predefined areas (TÃu˝pel et al.,
2016), choosing the areas in the first place has been a sub-
jective procedure without quantitative support. Researchers
have therefore developed a suite of algorithms for mapping
grid cell areas into biologically relevant regions (Kozak and
Wiens, 2006; Kreft and Jetz, 2010; Oliveira et al., 2015), but
often they involve multiple and overly technical steps. As a
consequence, most biogeographical studies still use arbitrarily
defined areas.
To make identification of bioregions simple and effective for
any set of species distribution data, we present the web-based,
interactive mapping tool Infomap Bioregions. The underlying
method clusters bipartite networks that contain both species
and grid cells. This method was recently shown to outper-
form approaches that abstract away the species into species
similarities between grid cells in unipartite networks (Vilhena
and Antonelli, 2015). Moreover, the bipartite networks are
clustered with the information-theoretic clustering algorithm
known as Infomap (Rosvall and Bergstrom, 2008), which has
been acclaimed as the best network clustering algorithm in
several comparative studies (Aldecoa and Marín, 2013; Lan-
cichinetti and Fortunato, 2009). Thanks to its simple and ef-
fective design, Infomap Bioregions has wide applications in
biogeography, ecology, evolutionary biology, conservation and
related disciplines.
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2D E S C R I P T I O N
Infomap Bioregions is an interactive web application that iden-
tifies taxon-specific bioregions from species distribution data.
We first present the application’s workflow (Fig. 1), and then
describe each step in detail.
Given user-provided species distribution data, the applica-
tion first bins the data into geographical grid cells with adaptive
spatial resolution. When the data are sparse, the grid size is
large; and when the data are dense, the grid size is small. This
novel adaptive resolution offers a considerable advantage over
conventional uniform binning when dealing with biodiversity
data, which is unevenly distributed (Maldonado et al., 2015;
Meyer et al., 2016).
The binning generates a bipartite network between species
and grid cells, which is then clustered with the Infomap algo-
rithm into bioregions (Edler and Rosvall, 2015). The applica-
tion also identifies the most common and the most indicative
species in each grid cell and bioregion. The results are shown
as an interactive map together with supporting tables contain-
ing information about each bioregion.
To facilitate the integration of bioregion delimitation and
ancestral range reconstructions, Infomap Bioregions also
supports loading a phylogenetic tree, which may be time-
calibrated or not. Fitch’s method of maximum parsimony as
originally described (Fitch, 1971) is implemented to provide a
quick estimate of ancestral ranges. Species in the phylogeny
that are not present in the distribution dataset are ignored in
the ancestral range reconstruction, and ancestral ranges for
the remaining species are shown with pie charts based on the
bioregions identified (see Fig. 3). The bioregions can also
be exported to allow analyses under alternative methods of
ancestral range reconstruction.
Input data
For species distribution data, Infomap Bioregions supports
both point occurrences and species range maps. Point occur-
rences are specified in a text file with either comma-separated
(CSV) or tab-separated (TSV) values. The application requires
a header with the column names, and the user must identify
which columns that should be parsed as name, latitude and
longitude, respectively (Fig. 1a). Range maps are specified
in the shapefile format, which includes multiple files: a .shp
file for species range polygons, a .dbf file for the attributes
of each range polygon and, optionally, a .prj file for projec-
tion information. As for point occurrence data, the user must
identify which attribute to parse as the name of the species.
For phylogenetic data, Infomap Bioregions supports the
NEXUS and Newick tree formats.
Output data
The map with bioregions can be exported in .svg and .png
format. The shapes of bioregions can be exported in .geojson
and shapefile format, and a species presence/absence matrix
Name, Lat, Long
Species A, 6.9, 1.0
Species A, 6.7, 4.7
Species A, 1.3, 2.8
Species B, 2.3, 2.9
Species B, 1.8, 6.4
Species B, 4.6, 6.6
Species C, 4.7, 5.3
Species C, 5.5, 6.8
Species C, 6.8, 7.6
Species D, 7.4, 6.5
Species D, 4.6, 7.4
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Figure 1 Step-by-step illustration of how Infomap Bioregions gener-
ates bioregions from species distribution data. Infomap Bioregions:
a) inputs comma-separated values for point occurrences, b) adaptively
bins species records into discrete geographical grid cells such that the
data density determines the spatial resolution, c) extracts a bipartite
network between species and grid cells, d) clusters the bipartite net-
work with the Infomap clustering algorithm, e) visualises the grid cell
clusters as bioregions on a zoomable map, f) exports the geograph-
ical map in svg or png format, the tables of top occurring and top
indicative species for each bioregion in csv format, the species pres-
ence/absence matrix for the bioregions in NEXUS format and the ge-
ographical information of the bioregions in shapefile or GeoJSON
format.
for the bioregions can be exported in .nexus format for further
analyses in e.g. BioGeoBEARS (Matzke, 2013), BayArea
(Landis et al., 2013), and many other ancestral reconstruction
tools that can handle such files.
Summary tables of the most common and the most indica-
tive species for each bioregion can be exported in .csv format,
and the tree can be exported in .svg format.
Adaptive resolution
Where data are sparse, single cells can be clustered in distinct
bioregions. To avoid providing more detail than the data can
support, Infomap Bioregions automatically adapts the grid size
to the amount and spatial distribution of the input data. This
is done by mapping the input data to a so-called quadtree data
structure, as illustrated in Figure 1b.
The adaptive resolution algorithm uses the quadtree to hi-
erarchically partition geographical space into quadratic grid
cells of increasingly smaller size by recursively subdividing
each grid cell into four quadrants. When the algorithm reaches
the user-provided maximum cell size (default is 4◦), it aggre-
gates the species into grid cells.
To make the resolution adaptive to the density of the data,
each grid cell has a user-provided maximum cell capacity (de-
fault is 100 species occurrence records). The algorithm re-
cursively subdivides all grid cells with more records than the
maximum cell capacity until it reaches the user-provided min-
imum cell size (default is 1◦). However, if a grid cell after a
subdivision contains less species than the user-provided min-
3imum cell capacity (default is 10), the algorithm reverts the
most recent subdivision to avoid creating regions with too few
data points.
With these criteria, Infomap Bioregions can simultaneously
identify high-resolution bioregions where data are abundant
and low-resolution bioregions where data are sparse, and
thereby avoid over- and underfitting across all bioregions.
For point occurrence data, these criteria make the adaptive
resolution straightforward. For range maps, the application
first adds a species record to each grid cell of minimum size
that intersects with the corresponding species range polygon,
and then proceeds with the adaptive binning to satisfy the user-
specified criteria.
It is also possible to interactively modify the resolution of
the bioregions by adjusting the Markov time for the Infomap
clustering algorithm (Kheirkhahzadeh et al., 2016). In this
way, the user can tune Infomap to search for bigger or smaller
bioregions that are still supported by the data.
Bipartite network
When Infomap Bioregions aggregates the species into geo-
graphical grid cells, it forms a bipartite network with species
and grid cells as the two types of nodes. Each species is con-
nected by an unweighted link to each grid cell in which it is
present. We purposefully avoid weighting the links by the
number of records, because that would make the results sen-
sitive to spatially biased sampling. Instead, we let the density
of species records increase the spatial resolution as described
above. In this way, dense data generate large networks.
Bioregions and indicator species
Infomap Bioregions clusters the bipartite network with In-
fomap for bipartite networks (Kheirkhahzadeh et al., 2016).
The resulting clusters contain both grid cells and species, and
define the bioregions. The software displays the bioregions
with different colours on a map, and provides a table for each
bioregion including summary statistics and species lists. The
application lists for grid cells and bioregions both the most
common species and the most indicative species with the high-
est relative abundance. That is, for species s in grid cell or
bioregion r, the indicative score Is|r is defined as the ratio be-
tween the frequency fs|r of the species in the region and the
frequency fs of the species in all regions, Is|r = fs|r/ fs. Thus
an indicative score of 2 means that a species is twice as fre-
quent in the region than in the entire dataset. In the bioregions
tables, the most common and indicative species are displayed
together with charts that show the distribution of those species
in other bioregions. This information makes it possible to find
endemic species, unique or close to unique to a specific biore-
gion.
R E S U LT S A N D D I S C U S S I O N
To validate Infomap Bioregions, we applied it to range
maps of amphibians and point occurrences of terres-
trial mammals. For amphibians, we downloaded global
distribution data as range polygons for 6,069 species
from the International Union for Conservation of Na-
ture (IUCN, http://www.iucn.org, downloaded Au-
gust 17, 2015, from http://www.iucnredlist.org/
technical-documents/spatial-data). For terrestrial
mammals, we compiled the global distribution of 5,005 species
from a collection of georeferenced observation records ob-
tained through the Global Biodiversity Information Facility
(GBIF.org (11th November 2015; GBIF Occurrence Down-
load http://doi.org/10.15468/dl.wnjjkc). We cleaned
the mammal dataset using the R functions in the package
speciesgeocodeR (TÃu˝pel et al., 2016), checking for ob-
vious errors such as empty coordinates,terrestrial species re-
ported in the sea, and coordinates assigned to country or
province centroids.
For the resolution, we allowed grid cells to range between
4◦ and 2◦ to reflect spatial differences in data density. We used
maximum cell capacity 100 and set the minimum cell capacity
to 5. Below we show the bioregion maps of the amphibians
and mammals, and highlight a few bioregions.
For terrestrial mammals, we downloaded a set of 1000
species-level phylogenies of all mammals from (Faurby and
Svenning, 2015) and calculated the maximum clade credibil-
ity tree using TreeAnnotator in the package BEAST v.1.8.2
(Drummond and Rambaut, 2007). We were able to match
4,426 species between the phylogeny and the georeferenced
dataset.
Amphibians
We identified 87 bioregions of amphibians as illustrated in
Figure 2 (see Supplementary Material available on Dryad
http://dx.doi.org/10.5061/dryad.2s201 for detailed
results). In Table 1, we detail the three most species rich biore-
gions and three small bioregions with relatively many species.
Most of the species belong to relatively large bioregions, but
we also identified smaller bioregions such as in the Caribbean
where island endemics are common and in the tropical Andes
where species turnover is high and many species are located in
just a few cells.
The identified bioregions largely coincide with those found
by Vilhena and Antonelli (2015), except for some differences
due to the adaptive resolution and its settings. For the Neotrop-
ics, our clustering seems to reflect the regionalization proposed
by Morrone (2006, 2014) for some sub-regions and provinces
such as the Amazonian subregion, the Parana subregion and
the Chacoan dominion. Infomap Bioregions also successfully
identified small bioregions, for example in the island of Hispan-
iola and in the tropical Andes, which could be particularly con-
sidered for conservation. Other examples of relatively small-
scale bioregions include the Cape region in South Africa and
the Dahomey gap in West Africa (Fig. 2).
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Figure 2 Bioregion map of the world’s amphibians generated with Infomap Bioregions, using the IUCN species range maps. White areas have
insufficient data and were excluded from the analysis. The inset shows a zoom-in of Central America, the West Indies and northwestern South
America, depicting many small bioregions that reflect high turnover of species assemblages and narrow range distributions characteristic for
the region. Table 1 shows information about labelled bioregions.
Table 1 Selected amphibian bioregions. For exact locations, the indices (a)–(f) are displayed on the bioregion map in Figure 2. Bioregions
(a)–(c) are the most species rich and (d)–(f) are hand-picked to illustrate how even small bioregions can contain relatively many species.
Common names from Encyclopedia of Life at http://eol.org
Location Records Species Cells Most common species (records) Most indicative species (score)
(a) South America 42,161 719 167 Trachycephalus venulosus (600) Lithobates palmipes (3.3)
Veined tree frog Amazon River frog
(b) Africa 27,267 553 333 Kassina senegalensis (970) Hildebrandtia ornata (2.1)
Senegal running frog African ornate frog
(c) Eurasia 13,083 103 313 Rana arvalis (1,547) Triturus cristatus (1.3)
Moor frog Northern crested newt
(d) Andes 121 75 1 Pristimantis nervicus (13) Pristimantis nervicus (157)
– –
(e) Hispaniola 181 65 4 Hypsiboas heilprini (28) Osteopilus vastus (73)
Los Bracitos tree frog Hispaniola tree frog
(f) Cuba 214 61 4 Osteopilus septentrionalis (28) Eleutherodactylus varleyi (73)
Cuban tree frog –
Mammals
We identified 62 bioregions of mammals, which we show to-
gether with their phylogenetic tree and ancestral range recon-
structions in Figure 3 (see Supplementary Material available
on Dryad http://dx.doi.org/10.5061/dryad.2s201 for
detailed results). Some of the bioregions are very large, reflect-
ing major continental-wide differences, while others comprise
no more than a few square degrees. For example, we identified
more than 10 bioregions for Australia, a landmass known to
contain a high number of species and ecosystems (see Table
2).
We acknowledge that the automated cleaning steps de-
scribed above for species occurrences are probably not suffi-
cient to fully validate the distribution dataset. Careful revision
of specimens and localities by taxonomists, and increased spa-
tial sampling, are some of the time-consuming tasks required
to produce more reliable datasets (Maldonado et al., 2015;
Meyer et al., 2016). As a consequence, our results may be
affected by sampling biases, inaccurate georeferencing, and/or
incorrect identifications. These issues prevent us from discern-
ing, for example, whether the scattered occurrence of small
bioregions in e.g. Russia is a real biological result or, more
likely, an artefact of the scarce publicly available data for that
region.
Validation
We further evaluated the performance of Infomap Bioregions
by comparing the bioregions identified for mammals and am-
phibians with the widely used WWF ecoregions (Olson et al.,
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Ornithorhynchus anatinus
Megalibgwilia ramsayi
Tachyglossus aculeatus
Zaglossus hacketti
Zaglossus bruijnii
Zaglossus attenboroughi
Zaglossus bartoni
Rhyncholestes raphanurus
Lestoros inca
Caenolestes caniventer
Caenolestes fuliginosus
Caenolestes condorensis
Caenolestes convelatus
Glironia venusta
Caluromysiops irrupta
Caluromys philander
Caluromys derbianus
Caluromys lanatus
Hyladelphys kalinowskii
Tlacuatzin canescens
Chacodelphys formosa
Marmosa rubra
Marmosa mexicana
Marmosa robinsoni
Marmosa xerophila
Marmosa andersoni
Marmosa lepida
Marmosa tyleriana
Marmosa murina
Marmosa quichua
Micoureus paraguayanus
Micoureus demerarae
Micoureus constantiae
Micoureus alstoni
Micoureus regina
Micoureus phaeus
Monodelphis kunsi
Monodelphis emiliae
Monodelphis maraxina
Monodelphis scalops
Monodelphis theresa
Monodelphis osgoodi
Monodelphis umbristriata
Monodelphis reigi
Monodelphis adusta
Monodelphis rubida
Monodelphis unistriata
Monodelphis ronaldi
Monodelphis dimidiata
Monodelphis sorex
Monodelphis americana
Monodelphis iheringi
Monodelphis brevicaudata
Monodelphis domestica
Monodelphis glirina
Monodelphis palliolata
Metachirus nudicaudatus
Chironectes minimus
Lutreolina crassicaudata
Philander frenatus
Philander opossum
Philander mcilhennyi
Philander mondolfii
Philander andersoni
Philander deltae
Didelphis virginiana
Didelphis aurita
Didelphis marsupialis
Didelphis albiventris
Didelphis imperfecta
Didelphis pernigra
Marmosops incanus
Marmosops paulensis
Marmosops noctivagus
Marmosops ocellatus
Marmosops impavidus
Marmosops neblina
Marmosops fuscatus
Marmosops bishopi
Marmosops pinheiroi
Marmosops juninensis
Marmosops creightoni
Marmosops parvidens
Marmosops handleyi
Marmosops invictus
Marmosops cracens
Lestodelphys halli
Thylamys karimii
Thylamys velutinus
Thylamys venustus
Thylamys cinderella
Thylamys sponsorius
Thylamys pusillus
Thylamys macrurus
Thylamys tatei
Thylamys pallidior
Thylamys elegans
Cryptonanus unduaviensis
Cryptonanus chacoensis
Cryptonanus guahybae
Cryptonanus agricolai
Cryptonanus ignitus
Gracilinanus dryas
Gracilinanus emiliae
Gracilinanus marica
Gracilinanus aceramarcae
Gracilinanus agilis
Gracilinanus microtarsus
Dromiciops gliroides
Notoryctes caurinus
Notoryctes typhlops
Chaeropus ecaudatus
Macrotis lagotis
Macrotis leucura
Isoodon macrourus
Isoodon obesulus
Isoodon auratus
Perameles bougainville
Perameles gunnii
Perameles nasuta
Perameles eremiana
Peroryctinae GEN NOW
Peroryctes broadbenti
Peroryctes raffrayana
Peroryctes SP NOW
Microperoryctes longicauda
Microperoryctes papuensis
Microperoryctes murina
Microperoryctes aplini
Echymipera clara
Echymipera echinista
Rhynchomeles prattorum
Echymipera rufescens
Echymipera kalubu
Echymipera davidi
Myrmecobius fasciatus
Thylacinus cynocephalus
Planigale novaeguineae
Planigale maculata
Planigale ingrami
Planigale gilesi
Planigale tenuirostris
Antechinomys laniger
Sminthopsis granulipes
Sminthopsis longicaudata
Ningaui timealeyi
Ningaui yvonneae
Ningaui ridei
Sminthopsis crassicaudata
Sminthopsis bindi
Sminthopsis macroura
Sminthopsis douglasi
Sminthopsis virginiae
Sminthopsis aitkeni
Sminthopsis griseoventer
Sminthopsis ooldea
Sminthopsis psammophila
Sminthopsis youngsoni
Sminthopsis hirtipes
Sminthopsis dolichura
Sminthopsis leucopus
Sminthopsis murina
Sminthopsis gilberti
Sminthopsis archeri
Sminthopsis butleri
Sminthopsis fuliginosus
Phascogale calura
Phascogale tapoatafa
Phascogale pirata
Murexia habbema
Murexia rothschildi
Murexia melanurus
Murexia longicaudata
Murexia naso
Antechinus swainsonii
Antechinus minimus
Antechinus subtropicus
Antechinus godmani
Antechinus stuartii
Antechinus adustus
Antechinus flavipes
Antechinus bellus
Antechinus leo
Antechinus agilis
Dasyuroides byrnei
Dasykaluta rosamondae
Dasycercus cristicauda
Dasycercus blythi
Pseudantechinus bilarni
Pseudantechinus woolleyae
Pseudantechinus ningbing
Pseudantechinus macdonnellensis
Pseudantechinus roryi
Pseudantechinus mimulus
Parantechinus apicalis
Myoictis melas
Myoictis wallacei
Myoictis wavicus
Myoictis leucura
Neophascogale lorentzii
Phascolosorex dorsalis
Phascolosorex doriae
Sarcophilus harrisii
Dasyurus hallucatus
Dasyurus maculatus
Dasyurus albopunctatus
Dasyurus viverrinus
Dasyurus geoffroii
Dasyurus spartacus
Phascolarctos cinereus
Thylacoleo carnifex
Palorchestes azeal
Diprotodon optatum
Maokopia ronaldi
Zygomaturus trilobus
Vombatus ursinus
Vombatus hacketti
Phascolomys medius
Phascolonus gigas
Lasiorhinus krefftii
Lasiorhinus latifrons
Burramys parvus
Cercartetus caudatus
Cercartetus lepidus
Cercartetus nanus
Cercartetus concinnus
Wyulda squamicaudata
Trichosurus vulpecula
Trichosurus caninus
Trichosurus cunninghami
Strigocuscus celebensis
Ailurops ursinus
Ailurops melanotis
Spilocuscus papuensis
Spilocuscus rufoniger
Spilocuscus wilsoni
Spilocuscus maculatus
Spilocuscus kraemeri
Strigocuscus pelengensis
Phalanger matanim
Phalanger ornatus
Phalanger lullulae
Phalanger gymnotis
Phalanger sericeus
Phalanger vestitus
Phalanger carmelitae
Phalanger intercastellanus
Phalanger alexandrae
Phalanger orientalis
Phalanger matabiru
Phalanger mimicus
Phalanger rothschildi
Acrobates pygmaeus
Distoechurus pennatus
Tarsipes rostratus
Gymnobelideus leadbeateri
Dactylonax palpator
Dactylopsila trivirgata
Dactylopsila tatei
Dactylopsila megalura
Dactylopsila kambuayai
Petaurus australis
Petaurus abidi
Petaurus breviceps
Petaurus biacensis
Petaurus gracilis
Petaurus norfolcensis
Pseudochirops archeri
Petropseudes dahli
Pseudochirops corinnae
Pseudochirops cupreus
Pseudochirops albertisii
Pseudochirops coronatus
Hemibelideus lemuroides
Petauroides volans
Petauroides ayamaruensis
Pseudocheirus peregrinus
Pseudocheirus occidentalis
Pseudochirulus herbertensis
Pseudochirulus cinereus
Pseudochirulus canescens
Pseudochirulus schlegeli
Pseudochirulus forbesi
Pseudochirulus larvatus
Pseudochirulus caroli
Pseudochirulus mayeri
Hypsiprymnodon moschatus
Potorous tridactylus
Potorous platyops
Potorous gilbertii
Potorous longipes
Caloprymnus campestris
Borungaboodie hatcheri
Aepyprymnus rufescens
Propleopus oscillans
Bettongia penicillata
Bettongia gaimardi
Bettongia tropica
Bettongia lesueur
Bettongia pusilla
Sthenurus andersoni
Sthenurus atlas
Sthenurus stirlingi
Sthenurus tindalei
Metasthenurus newtonae
Simosthenurus occidentalis
Procoptodon browneorum
Procoptodon goliah
Procoptodon gilli
Lagostrophus fasciatus
Troposodon minor
Onychogalea fraenata
Onychogalea unguifera
Onychogalea lunata
Setonix brachyurus
Lagorchestes asomatus
Lagorchestes hirsutus
Lagorchestes conspicillatus
Lagorchestes leporides
Macropus fuliginosus
Macropus giganteus
Macropus ferragus
Wallabia bicolor
Wallabia kitcheneri
Macropus bernardus
Macropus rufus
Macropus antilopinus
Macropus robustus
Macropus irma
Macropus rufogriseus
Macropus parryi
Macropus parma
Macropus dorsalis
Macropus agilis
Macropus eugenii
Macropus greyi
Dorcopsulus vanheurni
Dorcopsulus macleayi
Dorcopsis luctuosa
Dorcopsis muelleri
Dorcopsis atrata
Dorcopsis hageni
Protemnodon nombe
Protemnodon roechus
Protemnodon hopei
Protemnodon tumbuna
Protemnodon anak
Protemnodon brehus
Thylogale billardierii
Thylogale thetis
Thylogale stigmatica
Thylogale christenseni
Thylogale lanatus
Thylogale browni
Thylogale calabyi
Thylogale brunii
Dendrolagus inustus
Dendrolagus spadix
Dendrolagus matschiei
Dendrolagus pulcherrimus
Dendrolagus goodfellowi
Dendrolagus mbaiso
Dendrolagus lumholtzi
Dendrolagus bennettianus
Dendrolagus ursinus
Dendrolagus dorianus
Dendrolagus mayri
Dendrolagus notatus
Dendrolagus stellarum
Dendrolagus scottae
Petrogale persephone
Petrogale burbidgei
Petrogale concinna
Petrogale brachyotis
Petrogale xanthopus
Petrogale coenensis
Petrogale lateralis
Petrogale godmani
Petrogale rothschildi
Petrogale purpureicollis
Petrogale herberti
Petrogale penicillata
Petrogale assimilis
Petrogale sharmani
Petrogale inornata
Petrogale mareeba
Mixotoxodon larensis
Toxodon platensis
Trigonodops lopesi
Dugong dugon
Hydrodamalis gigas
Trichechus senegalensis
Trichechus inunguis
Trichechus manatus
Procavia capensis
Heterohyrax brucei
Dendrohyrax dorsalis
Dendrohyrax arboreus
Dendrohyrax validus
Mammut americanum
Cuvieronius hyodon
Stegomastodon platensis
Stegomastodon waringi
Stegodon florensis
Stegodon orientalis
Stegodon trigonocephalus
Mammuthus primigenius
Mammuthus columbi
Mammuthus exilis
Loxodonta africana
Elephas iolensis
Elephas maximus
Elephas mnaidriensis
Elephas naumanni
Elephas namadicus
Elephas cypriotes
Elephas tiliensis
Elephas antiquus
Orycteropus afer
Plesiorycteropus madagascariensis
Rhynchocyon chrysopygus
Rhynchocyon udzungwensis
Rhynchocyon petersi
Rhynchocyon cirnei
Macroscelides proboscideus
Elephantulus rozeti
Petrodromus tetradactylus
Elephantulus revoili
Elephantulus fuscipes
Elephantulus fuscus
Elephantulus myurus
Elephantulus pilicaudus
Elephantulus edwardii
Elephantulus rupestris
Elephantulus intufi
Elephantulus rufescens
Elephantulus brachyrhynchus
Chrysospalax trevelyani
Chrysospalax villosus
Calcochloris obtusirostris
Calcochloris leucorhinus
Calcochloris tytonis
Eremitalpa granti
Cryptochloris wintoni
Cryptochloris zyli
Chrysochloris stuhlmanni
Chrysochloris asiatica
Chrysochloris visagiei
Chlorotalpa duthieae
Chlorotalpa sclateri
Carpitalpa arendsi
Neamblysomus gunningi
Neamblysomus julianae
Amblysomus marleyi
Amblysomus corriae
Amblysomus hottentotus
Amblysomus septentrionalis
Amblysomus robustus
Potamogale velox
Micropotamogale lamottei
Micropotamogale ruwenzorii
Setifer setosus
Echinops telfairi
Tenrec ecaudatus
Hemicentetes semispinosus
Hemicentetes nigriceps
Geogale aurita
Oryzorictes hova
Oryzorictes tetradactylus
Limnogale mergulus
Microgale soricoides
Microgale macpheei
Microgale nasoloi
Microgale parvula
Microgale drouhardi
Microgale cowani
Microgale brevicaudata
Microgale dobsoni
Microgale pusilla
Microgale gymnorhyncha
Microgale gracilis
Microgale taiva
Microgale majori
Microgale monticola
Microgale principula
Microgale jobihely
Microgale fotsifotsy
Microgale talazaci
Microgale dryas
Microgale thomasi
Microgale longicaudata
Microgale jenkinsae
Cyclopes didactylus
Myrmecophaga tridactyla
Tamandua mexicana
Tamandua tetradactyla
Bradypus torquatus
Bradypus tridactylus
Bradypus variegatus
Bradypus pygmaeus
Nothrotherium maquinense
Nothrotheriops shastense
Eremotherium laurillardi
Megatherium americanum
Megatherium tarijense
Scelidotherium leptocephalum
Catonyx cuvieri
Scelidodon chiliensis
Valgipes deformis
Paramylodon harlani
Mylodon darwinii
Glossotherium robustum
Lestodon armatus
Choloepus hoffmanni
Choloepus didactylus
Neocnus comes
Neocnus dousman
Neocnus toupiti
Megalonyx jeffersonii
Diabolotherium nordenskioldi
Acratocnus odontrigonus
Acratocnus ye
Parocnus browni
Parocnus serus
Megalocnus zile
Megalocnus rodens
Priodontes maximus
Tolypeutes tricinctus
Tolypeutes matacus
Cabassous chacoensis
Cabassous centralis
Cabassous unicinctus
Cabassous tatouay
Chlamyphorus truncatus
Chlamyphorus retusus
Euphractus sexcinctus
Zaedyus pichiy
Eutatus seguini
Chaetophractus villosus
Chaetophractus vellerosus
Chaetophractus nationi
Propraopus sulcatus
Propraopus punctatus
Dasypus kappleri
Dasypus novemcinctus
Dasypus yepesi
Dasypus bellus
Dasypus sabanicola
Dasypus hybridus
Dasypus septemcinctus
Dasypus pilosus
Pampatherium humboldti
Pampatherium typum
Holmesina septentrionalis
Holmesina occidentalis
Holmesina paulacoutoi
Neosclerocalyptus paskoenis
Panochthus tuberculatus
Hoplophorus euphractus
Glyptodon clavipes
Glyptodon reticulatus
Doedicurus clavicaudatus
Neuryurus trabeculatus
Glyptotherium cylindricum
Glyptotherium floridanum
Solenodon paradoxus
Solenodon cubanus
Solenodon marcanoi
Nesophontes edithae
Nesophontes SP A
Nesophontes SP B
Nesophontes paramicrus
Nesophontes hypomicrus
Nesophontes major
Nesophontes zamicrus
Nesophontes micrus
Neurotrichus gibbsii
Scaptonyx fusicaudus
Scapanulus oweni
Parascalops breweri
Scalopus aquaticus
Scapanus latimanus
Scapanus orarius
Scapanus townsendii
Urotrichus talpoides
Dymecodon pilirostris
Galemys pyrenaicus
Desmana moschata
Condylura cristata
Uropsilus soricipes
Uropsilus andersoni
Uropsilus investigator
Uropsilus gracilis
Talpa altaica
Talpa levantis
Talpa stankovici
Talpa caucasica
Talpa romana
Talpa caeca
Talpa europaea
Talpa occidentalis
Talpa davidiana
Euroscaptor mizura
Euroscaptor micrura
Scaptochirus moschatus
Euroscaptor longirostris
Euroscaptor parvidens
Euroscaptor grandis
Euroscaptor klossi
Parascaptor leucura
Mogera uchidai
Mogera insularis
Mogera tokudae
Mogera etigo
Mogera imaizumii
Mogera wogura
Mogera robusta
Echinosorex gymnura
Podogymnura truei
Podogymnura aureospinula
Neohylomys hainanensis
Neotetracus sinensis
Hylomys parvus
Hylomys suillus
Hylomys megalotis
Hemiechinus auritus
Hemiechinus collaris
Mesechinus hughi
Mesechinus dauuricus
Paraechinus hypomelas
Paraechinus aethiopicus
Paraechinus micropus
Paraechinus nudiventris
Atelerix frontalis
Atelerix algirus
Atelerix albiventris
Atelerix sclateri
Erinaceus europaeus
Erinaceus amurensis
Erinaceus concolor
Erinaceus roumanicus
Anourosorex squamipes
Anourosorex assamensis
Anourosorex schmidi
Anourosorex yamashinai
Megasorex gigas
Notiosorex villai
Notiosorex evotis
Notiosorex cockrumi
Notiosorex crawfordi
Neomys fodiens
Neomys teres
Neomys anomalus
Episoriculus fumidus
Chodsigoa sodalis
Chodsigoa caovansunga
Chodsigoa parca
Chodsigoa lamula
Chodsigoa parva
Chodsigoa salenskii
Chodsigoa hypsibia
Chodsigoa smithii
Soriculus nigrescens
Nesiotites hidalgo
Nesiotites similis
Episoriculus macrurus
Episoriculus leucops
Episoriculus caudatus
Nectogale elegans
Chimarrogale hantu
Chimarrogale phaeura
Chimarrogale sumatrana
Chimarrogale styani
Chimarrogale himalayica
Chimarrogale platycephalus
Blarinella wardi
Blarinella griselda
Blarinella quadraticauda
Blarina hylophaga
Blarina carolinensis
Blarina brevicauda
Cryptotis gracilis
Cryptotis endersi
Cryptotis magna
Cryptotis squamipes
Cryptotis montivaga
Cryptotis meridensis
Cryptotis peregrina
Cryptotis mexicana
Cryptotis phillipsii
Cryptotis nelsoni
Cryptotis obscura
Cryptotis brachyonyx
Cryptotis colombiana
Cryptotis goodwini
Cryptotis thomasi
Cryptotis equatoris
Cryptotis medellinia
Cryptotis merriami
Cryptotis mayensis
Cryptotis nigrescens
Cryptotis mera
Cryptotis tropicalis
Cryptotis parva
Cryptotis orophila
Cryptotis hondurensis
Cryptotis griseoventris
Cryptotis goldmani
Cryptotis peruviensis
Cryptotis alticola
Cryptotis tamensis
Sorex alpinus
Sorex cylindricauda
Sorex excelsus
Sorex bedfordiae
Sorex mirabilis
Sorex raddei
Sorex roboratus
Sorex samniticus
Sorex arcticus
Sorex maritimensis
Sorex tundrensis
Sorex asper
Sorex daphaenodon
Sorex coronatus
Sorex granarius
Sorex araneus
Sorex satunini
Sorex antinorii
Sorex arunchi
Sorex gracillimus
Sorex shinto
Sorex caecutiens
Sorex cansulus
Sorex unguiculatus
Sorex milleri
Sorex isodon
Sorex sinalis
Sorex yukonicus
Sorex minutissimus
Sorex hosonoi
Sorex minutus
Sorex volnuchini
Sorex kozlovi
Sorex thibetanus
Sorex ventralis
Sorex buchariensis
Sorex planiceps
Sorex arizonae
Sorex trowbridgii
Sorex merriami
Sorex veraecrucis
Sorex stizodon
Sorex mediopua
Sorex saussurei
Sorex veraepacis
Sorex ixtlanensis
Sorex dispar
Sorex emarginatus
Sorex fumeus
Sorex tenellus
Sorex macrodon
Sorex vagrans
Sorex ornatus
Sorex monticolus
Sorex neomexicanus
Sorex sonomae
Sorex alaskanus
Sorex palustris
Sorex sclateri
Sorex bendirii
Sorex pacificus
Sorex bairdi
Sorex leucogaster
Sorex rohweri
Sorex hoyi
Sorex cinereus
Sorex longirostris
Sorex oreopolus
Sorex orizabae
Sorex camtschatica
Sorex jacksoni
Sorex nanus
Sorex ugyunak
Sorex portenkoi
Sorex pribilofensis
Sorex lyelli
Sorex haydeni
Sorex preblei
Surdisorex norae
Surdisorex polulus
Congosorex verheyeni
Congosorex phillipsorum
Congosorex polli
Myosorex zinki
Myosorex schalleri
Myosorex kihaulei
Myosorex geata
Myosorex blarina
Myosorex rumpii
Myosorex longicaudatus
Myosorex tenuis
Myosorex sclateri
Myosorex okuensis
Myosorex varius
Myosorex eisentrauti
Myosorex cafer
Myosorex babaulti
Feroculus feroculus
Sylvisorex lunaris
Sylvisorex johnstoni
Sylvisorex vulcanorum
Sylvisorex howelli
Suncus remyi
Suncus infinitesimus
Suncus varilla
Suncus zeylanicus
Suncus aequatorius
Suncus lixus
Suncus ater
Ruwenzorisorex suncoides
Suncus megalura
Scutisorex somereni
Sylvisorex konganensis
Sylvisorex morio
Sylvisorex isabellae
Sylvisorex granti
Sylvisorex camerunensis
Sylvisorex oriundus
Sylvisorex ollula
Sylvisorex pluvialis
Solisorex pearsoni
Suncus malayanus
Suncus madagascariensis
Suncus etruscus
Suncus fellowesgordoni
Suncus hosei
Suncus mertensi
Suncus dayi
Suncus stoliczkanus
Suncus murinus
Suncus montanus
Crocidura pachyura
Crocidura russula
Crocidura katinka
Crocidura nanilla
Crocidura macarthuri
Paracrocidura schoutedeni
Paracrocidura maxima
Paracrocidura graueri
Crocidura douceti
Crocidura muricauda
Crocidura nimbae
Crocidura wimmeri
Crocidura parvipes
Crocidura lamottei
Crocidura vorax
Crocidura fulvastra
Crocidura viaria
Crocidura goliath
Crocidura olivieri
Crocidura mutesae
Crocidura kivuana
Crocidura nigrofusca
Crocidura flavescens
Crocidura yankariensis
Crocidura ansellorum
Crocidura usambarae
Crocidura hirta
Crocidura andamanensis
Crocidura greenwoodi
Crocidura tansaniana
Crocidura xantippe
Crocidura hutanis
Crocidura zimmeri
Crocidura caliginea
Crocidura crenata
Crocidura ludia
Crocidura polia
Crocidura grassei
Crocidura telfordi
Crocidura fuscomurina
Crocidura planiceps
Crocidura pitmani
Crocidura maquassiensis
Crocidura montis
Crocidura lusitania
Crocidura allex
Crocidura jouvenetae
Crocidura crossei
Crocidura arabica
Crocidura roosevelti
Crocidura jacksoni
Crocidura dolichura
Crocidura latona
Crocidura cyanea
Crocidura gracilipes
Crocidura zaphiri
Crocidura silacea
Crocidura mariquensis
Crocidura baluensis
Crocidura desperata
Crocidura voi
Crocidura fischeri
Crocidura maurisca
Crocidura denti
Crocidura congobelgica
Crocidura smithii
Crocidura lea
Crocidura ultima
Crocidura macowi
Crocidura virgata
Crocidura bottegoides
Crocidura hildegardeae
Crocidura hilliana
Crocidura religiosa
Crocidura grandiceps
Crocidura theresae
Crocidura foxi
Crocidura longipes
Crocidura batesi
Crocidura turba
Crocidura tarella
Crocidura nigeriae
Crocidura buettikoferi
Crocidura attila
Crocidura poensis
Crocidura phaeura
Crocidura harenna
Crocidura musseri
Crocidura rhoditis
Crocidura elongata
Crocidura levicula
Crocidura leucodon
Crocidura zimmermanni
Crocidura pasha
Crocidura ramona
Crocidura sicula
Crocidura canariensis
Crocidura tarfayensis
Crocidura susiana
Crocidura obscurior
Crocidura bottegi
Crocidura lanosa
Crocidura monax
Crocidura littoralis
Crocidura stenocephala
Crocidura macmillani
Crocidura grandis
Crocidura fumosa
Crocidura selina
Crocidura luna
Crocidura vosmaeri
Crocidura glassi
Crocidura nana
Crocidura thalia
Crocidura somalica
Crocidura dhofarensis
Crocidura baileyi
Crocidura lucina
Crocidura pullata
Crocidura arispa
Crocidura armenica
Crocidura serezkyensis
Crocidura pergrisea
Crocidura zarudnyi
Crocidura shantungensis
Crocidura aleksandrisi
Crocidura caspica
Crocidura sibirica
Crocidura floweri
Crocidura suaveolens
Crocidura gmelini
Diplomesodon pulchellum
Crocidura orii
Crocidura eisentrauti
Crocidura niobe
Crocidura horsfieldii
Crocidura cinderella
Crocidura hikmiya
Crocidura manengubae
Crocidura miya
Crocidura nigricans
Crocidura erica
Crocidura tanakae
Crocidura attenuata
Crocidura trichura
Crocidura paradoxura
Crocidura raineyi
Crocidura hispida
Crocidura indochinensis
Crocidura wuchihensis
Crocidura fuliginosa
Crocidura tenuis
Crocidura dsinezumi
Crocidura lasiura
Crocidura whitakeri
Crocidura rapax
Crocidura nicobarica
Crocidura jenkinsi
Crocidura watasei
Crocidura maxi
Crocidura monticola
Crocidura mindorus
Crocidura foetida
Crocidura nigripes
Crocidura palawanensis
Crocidura grayi
Crocidura negrina
Crocidura beatus
Crocidura negligens
Crocidura malayana
Crocidura elgonius
Crocidura brunnea
Crocidura orientalis
Crocidura lepidura
Crocidura thomensis
Crocidura beccarii
Crocidura picea
Equus ovodovi
Equus hydruntinus
Hippidion principale
Hippidion devillei
Equus ferus
Equus semiplicatus
Equus africanus
Equus zebra
Equus grevyi
Equus quagga
Equus hemionus
Equus kiang
Tapirus indicus
Tapirus augustus
Tapirus bairdii
Tapirus copei
Tapirus veroensis
Tapirus rondoniensis
Tapirus terrestris
Tapirus pinchaque
Elasmotherium sibiricum
Diceros bicornis
Ceratotherium simum
Rhinoceros sondaicus
Rhinoceros unicornis
Dicerorhinus sumatrensis
Coelodonta antiquitatis
Stephanorhinus hemitoechus
Stephanorhinus kirchbergensis
Smutsia temminckii
Smutsia gigantea
Uromanis tetradactyla
Phataginus tricuspis
Manis culionensis
Manis javanica
Manis paleojavanica
Manis pentadactyla
Manis crassicaudata
Nandinia binotata
Prionodon pardicolor
Prionodon linsang
Homotherium latidens
Homotherium serum
Smilodon fatalis
Smilodon populator
Neofelis nebulosa
Neofelis diardi
Panthera tigris
Panthera uncia
Panthera pardus
Panthera onca
Panthera leo
Panthera spelaea
Panthera atrox
Leptailurus serval
Caracal caracal
Caracal aurata
Pardofelis marmorata
Pardofelis temminckii
Pardofelis badia
Leopardus pardalis
Leopardus wiedii
Leopardus amnicola
Leopardus jacobita
Leopardus colocolo
Leopardus tigrinus
Leopardus guigna
Leopardus geoffroyi
Acinonyx jubatus
Puma yagouaroundi
Puma concolor
Miracinonyx trumani
Lynx rufus
Lynx pardinus
Lynx canadensis
Lynx lynx
Felis chaus
Felis nigripes
Felis margarita
Felis silvestris
Otocolobus manul
Prionailurus rubiginosus
Prionailurus planiceps
Prionailurus bengalensis
Prionailurus viverrinus
Cynogale bennettii
Chrotogale owstoni
Hemigalus derbyanus
Diplogale hosei
Arctogalidia trivirgata
Arctictis binturong
Paguma larvata
Macrogalidia musschenbroekii
Paradoxurus hermaphroditus
Paradoxurus jerdoni
Paradoxurus zeylonensis
Viverricula indica
Civettictis civetta
Viverra tangalunga
Viverra zibetha
Viverra megaspila
Viverra civettina
Poiana richardsonii
Poiana leightoni
Genetta cristata
Genetta thierryi
Genetta abyssinica
Genetta servalina
Genetta victoriae
Genetta johnstoni
Genetta piscivora
Genetta genetta
Genetta tigrina
Genetta angolensis
Genetta maculata
Genetta bourloni
Genetta poensis
Genetta pardina
Crocuta crocuta
Proteles cristata
Hyaena hyaena
Hyaena brunnea
Fossa fossana
Eupleres goudotii
Cryptoprocta ferox
Cryptoprocta spelea
Galidia elegans
Salanoia concolor
Mungotictis decemlineata
Galidictis fasciata
Galidictis grandidieri
Liberiictis kuhni
Mungos mungo
Mungos gambianus
Suricata suricatta
Dologale dybowskii
Helogale parvula
Helogale hirtula
Crossarchus alexandri
Crossarchus ansorgei
Crossarchus obscurus
Crossarchus platycephalus
Herpestes ichneumon
Herpestes pulverulentus
Herpestes flavescens
Herpestes sanguineus
Herpestes ochraceus
Ichneumia albicauda
Rhynchogale melleri
Paracynictis selousi
Cynictis penicillata
Bdeogale nigripes
Bdeogale jacksoni
Bdeogale crassicauda
Bdeogale omnivora
Atilax paludinosus
Herpestes naso
Herpestes smithii
Herpestes brachyurus
Herpestes urva
Herpestes vitticollis
Herpestes fuscus
Herpestes edwardsii
Herpestes javanicus
Herpestes semitorquatus
Urocyon cinereoargenteus
Urocyon littoralis
Otocyon megalotis
Nyctereutes procyonoides
Vulpes zerda
Vulpes cana
Vulpes chama
Vulpes pallida
Vulpes velox
Vulpes macrotis
Alopex lagopus
Vulpes vulpes
Vulpes rueppellii
Vulpes bengalensis
Vulpes corsac
Vulpes ferrilata
Canis adustus
Canis mesomelas
Lycaon pictus
Cuon alpinus
Cynotherium sardous
Canis dirus
Canis lupus
Canis rufus
Canis aureus
Canis simensis
Canis latrans
Speothos venaticus
Chrysocyon brachyurus
Dusicyon australis
Dusicyon avus
Atelocynus microtis
Protocyon troglodytes
Cerdocyon thous
Theriodictis tarijensis
Pseudalopex culpaeus
Pseudalopex fulvipes
Pseudalopex sechurae
Pseudalopex vetulus
Pseudalopex griseus
Pseudalopex gymnocercus
Ailuropoda melanoleuca
Tremarctos ornatus
Tremarctos floridanus
Arctodus simus
Arctotherium tarijense
Arctotherium wingei
Helarctos malayanus
Melursus ursinus
Ursus thibetanus
Ursus americanus
Ursus spelaeus
Ursus maritimus
Ursus arctos
Odobenus rosmarus
Callorhinus ursinus
Otaria flavescens
Arctocephalus pusillus
Arctocephalus tropicalis
Eumetopias jubatus
Zalophus japonicus
Zalophus californianus
Zalophus wollebaeki
Arctocephalus gazella
Phocarctos hookeri
Neophoca cinerea
Arctocephalus philippii
Arctocephalus townsendi
Arctocephalus forsteri
Arctocephalus australis
Arctocephalus galapagoensis
Monachus monachus
Monachus schauinslandi
Monachus tropicalis
Mirounga angustirostris
Mirounga leonina
Ommatophoca rossii
Lobodon carcinophaga
Hydrurga leptonyx
Leptonychotes weddellii
Erignathus barbatus
Cystophora cristata
Pagophilus groenlandicus
Histriophoca fasciata
Phoca largha
Phoca vitulina
Halichoerus grypus
Pusa sibirica
Pusa hispida
Pusa caspica
Mydaus marchei
Mydaus javanensis
Brachyprotoma obtusata
Conepatus leuconotus
Conepatus chinga
Conepatus humboldtii
Conepatus semistriatus
Mephitis mephitis
Mephitis macroura
Spilogale pygmaea
Spilogale gracilis
Spilogale putorius
Spilogale angustifrons
Ailurus fulgens
Potos flavus
Bassariscus astutus
Bassariscus sumichrasti
Procyon lotor
Procyon cancrivorus
Procyon pygmaeus
Nasua nasua
Nasua narica
Nasuella olivacea
Bassaricyon beddardi
Bassaricyon pauli
Bassaricyon lasius
Bassaricyon alleni
Bassaricyon gabbii
Taxidea taxus
Mellivora capensis
Arctonyx collaris
Meles meles
Meles leucurus
Meles anakuma
Eira barbara
Martes pennanti
Gulo gulo
Martes flavigula
Martes gwatkinsii
Martes foina
Martes melampus
Martes zibellina
Martes martes
Martes americana
Melogale orientalis
Melogale everetti
Melogale moschata
Melogale personata
Lyncodon patagonicus
Galictis vittata
Galictis cuja
Vormela peregusna
Ictonyx libyca
Ictonyx striatus
Poecilogale albinucha
Pteronura brasiliensis
Lontra canadensis
Lontra longicaudis
Lontra provocax
Lontra felina
Enhydra lutris
Lutra maculicollis
Lutra lutra
Lutra sumatrana
Aonyx cinerea
Lutrogale perspicillata
Aonyx capensis
Aonyx congicus
Neovison vison
Neovison macrodon
Mustela frenata
Mustela felipei
Mustela africana
Mustela nudipes
Mustela strigidorsa
Mustela kathiah
Mustela erminea
Mustela altaica
Mustela nivalis
Mustela subpalmata
Mustela lutreolina
Mustela itatsi
Mustela sibirica
Mustela putorius
Mustela eversmanii
Mustela nigripes
Mustela lutreola
Neolicaphrium recens
Macrauchenia patachonica
Xenorhinotherium bahiense
Camelus dromedarius
Camelus ferus
Palaeolama weddeli
Palaeolama major
Palaeolama mirifica
Camelops hesternus
Hemiauchenia macrocephala
Hemiauchenia paradoxa
Lama guanicoe
Vicugna vicugna
Tayassu pecari
Platygonus compressus
Mylohyus nasutus
Catagonus wagneri
Catagonus stenocephalus
Pecari tajacu
Pecari maximus
Babyrousa togeanensis
Babyrousa babyrussa
Babyrousa celebensis
Potamochoerus larvatus
Potamochoerus porcus
Hylochoerus meinertzhageni
Kolpochoerus majus
Metridiochoerus compactus
Phacochoerus aethiopicus
Phacochoerus africanus
Porcula salvania
Sus scrofa
Sus celebensis
Sus bucculentus
Sus philippensis
Sus cebifrons
Sus barbatus
Sus ahoenobarbus
Sus oliveri
Sus verrucosus
Sus brachgnathus
Choeropsis liberiensis
Hexaprotodon sivalensis
Hippopotamus lemerlei
Hippopotamus amphibius
Phanourios minutes
Hippopotamus madagascariensis
Eubalaena australis
Balaena mysticetus
Eubalaena japonica
Eubalaena glacialis
Caperea marginata
Eschrichtius robustus
Balaenoptera bonaerensis
Balaenoptera acutorostrata
Balaenoptera musculus
Megaptera novaeangliae
Balaenoptera physalus
Balaenoptera edeni
Balaenoptera borealis
Balaenoptera omurai
Physeter macrocephalus
Kogia breviceps
Kogia sima
Platanista gangetica
Berardius bairdii
Berardius arnuxii
Tasmacetus shepherdi
Ziphius cavirostris
Hyperoodon planifrons
Hyperoodon ampullatus
Mesoplodon bidens
Mesoplodon layardii
Mesoplodon bowdoini
Mesoplodon carlhubbsi
Mesoplodon mirus
Mesoplodon europaeus
Mesoplodon traversii
Mesoplodon ginkgodens
Mesoplodon hectori
Indopacetus pacificus
Mesoplodon grayi
Mesoplodon perrini
Mesoplodon peruvianus
Mesoplodon densirostris
Mesoplodon stejnegeri
Lipotes vexillifer
Inia geoffrensis
Pontoporia blainvillei
Delphinapterus leucas
Monodon monoceros
Neophocaena phocaenoides
Phocoenoides dalli
Phocoena phocoena
Phocoena sinus
Phocoena spinipinnis
Phocoena dioptrica
Lagenorhynchus acutus
Lissodelphis borealis
Lissodelphis peronii
Lagenorhynchus obliquidens
Lagenorhynchus obscurus
Lagenorhynchus cruciger
Lagenorhynchus australis
Cephalorhynchus heavisidii
Cephalorhynchus hectori
Cephalorhynchus eutropia
Cephalorhynchus commersonii
Lagenorhynchus albirostris
Sotalia fluviatilis
Orcinus orca
Orcaella brevirostris
Orcaella heinsohni
Steno bredanensis
Pseudorca crassidens
Grampus griseus
Feresa attenuata
Peponocephala electra
Globicephala melas
Globicephala macrorhynchus
Lagenodelphis hosei
Stenella attenuata
Sousa chinensis
Sousa teuszii
Stenella longirostris
Delphinus capensis
Delphinus delphis
Stenella coeruleoalba
Stenella clymene
Tursiops aduncus
Stenella frontalis
Tursiops truncatus
Moschiola indica
Moschiola kathygre
Moschiola meminna
Hyemoschus aquaticus
Tragulus williamsoni
Tragulus javanicus
Tragulus kanchil
Tragulus versicolor
Tragulus napu
Tragulus nigricans
Giraffa camelopardalis
Okapia johnstoni
Antilocapra americana
Capromeryx minor
Stockoceros conklingi
Tetrameryx shuleri
Moschus anhuiensis
Moschus berezovskii
Moschus fuscus
Moschus chrysogaster
Moschus moschiferus
Moschus leucogaster
Moschus cupreus
Hydropotes inermis
Capreolus capreolus
Capreolus miyakoensis
Capreolus pygargus
Alces scotti
Alces alces
Alces americanus
Rangifer tarandus
Agalmaceros blicki
Morenelaphus brachyceros
Morenelaphus lujanensis
Pudu puda
Pudu mephistophiles
Mazama nemorivaga
Mazama gouazoubira
Blastocerus dichotomus
Ozotoceros bezoarticus
Hippocamelus antisensis
Hippocamelus bisulcus
Paraceros fragilis
Navahoceros fricki
Odocoileus virginianus
Odocoileus hemionus
Sangamona fugitiva
Antifer ultra
Mazama rufina
Mazama chunyi
Mazama bororo
Mazama nana
Mazama bricenii
Mazama temama
Mazama americana
Mazama pandora
Elaphodus cephalophus
Dicroceros sp
Muntiacus reevesi
Muntiacus atherodes
Muntiacus vaginalis
Muntiacus muntjak
Muntiacus montanus
Muntiacus vuquangensis
Muntiacus truongsonensis
Muntiacus putaoensis
Muntiacus crinifrons
Muntiacus gongshanensis
Muntiacus feae
Muntiacus rooseveltorum
Megaceroides algericus
Sinomegaceros yabei
Sinomegaceros ordosianus
Megaloceros giganteus
Praemegaceros cazioti
Candiacervus dorothensis
Candiacervus SpII
Candiacervus cretensis
Candiacervus rethymnensis
Candiacervus ropalophorus
Candiacervus major
Dama dama
Dama mesopotamica
Rucervus eldii
Rucervus schomburgki
Rucervus duvaucelii
Axis axis
Axis calamianensis
Axis porcinus
Axis kuhlii
Elaphurus davidianus
Rusa unicolor
Rusa timorensis
Rusa alfredi
Rusa marianna
Przewalskium albirostris
Cervus elaphus
Cervus nippon
Cervus astylodon
Tetracerus quadricornis
Boselaphus tragocamelus
Tragelaphus angasii
Tragelaphus derbianus
Tragelaphus oryx
Tragelaphus strepsiceros
Tragelaphus buxtoni
Tragelaphus spekii
Tragelaphus scriptus
Tragelaphus imberbis
Tragelaphus eurycerus
Bison bison
Bos mutus
Bison bonasus
Bos primigenius
Bos sauveli
Bos javanicus
Bos gaurus
Pseudoryx nghetinhensis
Syncerus caffer
Pelorovis antiquus
Bubalus mindorensis
Bubalus palaeokerabau
Bubalus arnee
Bubalus depressicornis
Bubalus quarlesi
Aepyceros melampus
Nesotragus moschatus
Neotragus batesi
Neotragus pygmaeus
Philantomba maxwellii
Philantomba monticola
Sylvicapra grimmia
Cephalophus zebra
Cephalophus jentinki
Cephalophus dorsalis
Cephalophus silvicultor
Cephalophus spadix
Cephalophus adersi
Cephalophus niger
Cephalophus ogilbyi
Cephalophus weynsi
Cephalophus callipygus
Cephalophus leucogaster
Cephalophus harveyi
Cephalophus natalensis
Cephalophus rufilatus
Cephalophus nigrifrons
Raphicerus campestris
Raphicerus melanotis
Raphicerus sharpei
Dorcatragus megalotis
Madoqua guentheri
Madoqua kirkii
Madoqua saltiana
Madoqua piacentinii
Ourebia ourebi
Procapra picticaudata
Procapra gutturosa
Procapra przewalskii
Saiga tatarica
Litocranius walleri
Antidorcas bondi
Antidorcas marsupialis
Antidorcas australis
Ammodorcas clarkei
Antilope cervicapra
Nanger dama
Nanger soemmerringii
Nanger granti
Spirocerus kiakhtensis
Eudorcas thomsonii
Eudorcas albonotata
Eudorcas rufifrons
Eudorcas rufina
Gazella gazella
Gazella spekei
Gazella saudiya
Gazella dorcas
Gazella bilkis
Gazella subgutturosa
Gazella bennettii
Gazella leptoceros
Gazella tingitana
Gazella cuvieri
Gazella atlantica
Oreotragus oreotragus
Pelea capreolus
Redunca fulvorufula
Redunca redunca
Redunca arundinum
Kobus ellipsiprymnus
Kobus megaceros
Kobus leche
Kobus kob
Kobus vardonii
Hippotragus niger
Hippotragus equinus
Hippotragus leucophaeus
Addax nasomaculatus
Oryx beisa
Oryx gazella
Oryx dammah
Oryx leucoryx
Rusingoryx atopocranion
Connochaetes taurinus
Connochaetes gnou
Beatragus hunteri
Alcelaphus buselaphus
Megalotragus priscus
Damaliscus lunatus
Damaliscus pygargus
Damaliscus hypsodon
Damaliscus niro
Pantholops hodgsonii
Capricornis crispus
Ovibos moschatus
Capricornis sumatraensis
Capricornis swinhoei
Capricornis milneedwardsii
Capricornis thar
Capricornis rubidus
Megalovis guangxiensis
Bootherium bombifrons
Euceratherium collinum
Naemorhedus goral
Naemorhedus caudatus
Naemorhedus griseus
Naemorhedus baileyi
Oreamnos americanus
Oreamnos harringtoni
Rupicapra rupicapra
Rupicapra pyrenaica
Myotragus balearicus
Budorcas taxicolor
Nilgiritragus hylocrius
Ovis ammon
Ovis orientalis
Ovis nivicola
Ovis canadensis
Ovis dalli
Arabitragus jayakari
Ammotragus lervia
Caprini indet
Pseudois schaeferi
Pseudois nayaur
Hemitragus jemlahicus
Hemitragus cedrensis
Soergelia minor
Capra sibirica
Capra ibex
Capra pyrenaica
Capra walie
Capra nubiana
Capra falconeri
Capra aegagrus
Capra caucasica
Capra cylindricornis
Rhinopoma microphyllum
Rhinopoma muscatellum
Rhinopoma hardwickii
Rhinopoma macinnesi
Craseonycteris thonglongyai
Cardioderma cor
Macroderma gigas
Lavia frons
Megaderma lyra
Megaderma spasma
Rhinolophus rufus
Rhinolophus landeri
Rhinolophus guineensis
Rhinolophus alcyone
Rhinolophus yunanensis
Rhinolophus blasii
Rhinolophus mehelyi
Rhinolophus euryale
Rhinolophus denti
Rhinolophus simulator
Rhinolophus swinnyi
Rhinolophus capensis
Rhinolophus virgo
Rhinolophus euryotis
Rhinolophus sedulus
Rhinolophus ferrumequinum
Rhinolophus celebensis
Rhinolophus madurensis
Rhinolophus paradoxolophus
Rhinolophus clivosus
Rhinolophus bocharicus
Rhinolophus hillorum
Rhinolophus ruwenzorii
Rhinolophus maclaudi
Rhinolophus hilli
Rhinolophus ziama
Rhinolophus darlingi
Rhinolophus hildebrandti
Rhinolophus inops
Rhinolophus trifoliatus
Rhinolophus fumigatus
Rhinolophus eloquens
Rhinolophus maendeleo
Rhinolophus hipposideros
Rhinolophus mitratus
Rhinolophus formosae
Rhinolophus beddomei
Rhinolophus luctus
Rhinolophus pearsonii
Rhinolophus cognatus
Rhinolophus subbadius
Rhinolophus affinis
Rhinolophus creaghi
Rhinolophus canuti
Rhinolophus osgoodi
Rhinolophus stheno
Rhinolophus shameli
Rhinolophus subrufus
Rhinolophus arcuatus
Rhinolophus deckenii
Rhinolophus thomasi
Rhinolophus sinicus
Rhinolophus rouxii
Rhinolophus malayanus
Rhinolophus acuminatus
Rhinolophus borneensis
Rhinolophus nereis
Rhinolophus megaphyllus
Rhinolophus adami
Rhinolophus pusillus
Rhinolophus shortridgei
Rhinolophus lepidus
Rhinolophus sakejiensis
Rhinolophus rex
Rhinolophus philippinensis
Rhinolophus montanus
Rhinolophus marshalli
Rhinolophus coelophyllus
Rhinolophus silvestris
Rhinolophus keyensis
Rhinolophus robinsoni
Rhinolophus macrotis
Rhinolophus siamensis
Rhinolophus convexus
Asellia tridens
Asellia patrizii
Aselliscus stoliczkanus
Aselliscus tricuspidatus
Paracoelops megalotis
Coelops hirsutus
Coelops frithii
Coelops robinsoni
Cloeotis percivali
Rhinonicteris aurantia
Triaenops auritus
Triaenops furculus
Triaenops persicus
Triaenops rufus
Hipposideros gigas
Hipposideros commersoni
Hipposideros thomensis
Hipposideros vittatus
Hipposideros camerunensis
Hipposideros cyclops
Hipposideros corynophyllus
Hipposideros stenotis
Hipposideros wollastoni
Hipposideros semoni
Hipposideros muscinus
Hipposideros edwardshilli
Hipposideros boeadii
Hipposideros speoris
Anthops ornatus
Hipposideros jonesi
Hipposideros obscurus
Hipposideros megalotis
Hipposideros cervinus
Hipposideros galeritus
Hipposideros coxi
Hipposideros pygmaeus
Hipposideros pratti
Hipposideros scutinares
Hipposideros lylei
Hipposideros armiger
Hipposideros turpis
Hipposideros sorenseni
Hipposideros madurae
Hipposideros grandis
Hipposideros sumbae
Hipposideros larvatus
Hipposideros lekaguli
Hipposideros inexpectatus
Hipposideros dinops
Hipposideros pelingensis
Hipposideros lankadiva
Hipposideros inornatus
Hipposideros diadema
Hipposideros demissus
Hipposideros calcaratus
Hipposideros coronatus
Hipposideros beatus
Hipposideros curtus
Hipposideros macrobullatus
Hipposideros ruber
Hipposideros lamottei
Hipposideros abae
Hipposideros fuliginosus
Hipposideros papua
Hipposideros caffer
Hipposideros breviceps
Hipposideros fulvus
Hipposideros ridleyi
Hipposideros marisae
Hipposideros ater
Hipposideros dyacorum
Hipposideros crumeniferus
Hipposideros doriae
Hipposideros halophyllus
Hipposideros orbiculus
Hipposideros khaokhouayensis
Hipposideros rotalis
Hipposideros pomona
Hipposideros nequam
Hipposideros cineraceus
Hipposideros durgadasi
Hipposideros maggietaylorae
Hipposideros bicolor
Hipposideros hypophyllus
Eidolon helvum
Eidolon dupreanum
Pteropus leucopterus
Pteropus insularis
Pteropus pselaphon
Pteropus subniger
Notopteris macdonaldi
Notopteris neocaledonica
Paranyctimene raptor
Paranyctimene tenax
Nyctimene aello
Nyctimene certans
Nyctimene cyclotis
Nyctimene draconilla
Nyctimene minutus
Nyctimene albiventer
Nyctimene keasti
Nyctimene robinsoni
Nyctimene major
Nyctimene cephalotes
Nyctimene malaitensis
Nyctimene masalai
Nyctimene rabori
Nyctimene vizcaccia
Nyctimene sanctacrucis
Melonycteris melanops
Melonycteris woodfordi
Melonycteris fardoulisi
Pteralopex taki
Pteralopex anceps
Pteralopex flanneryi
Pteralopex atrata
Pteralopex pulchra
Mirimiri acrodonta
Neopteryx frosti
Styloctenium wallacei
Styloctenium mindorensis
Acerodon mackloti
Acerodon leucotis
Acerodon celebensis
Acerodon humilis
Acerodon jubatus
Pteropus molossinus
Pteropus woodfordi
Pteropus mahaganus
Pteropus tokudae
Pteropus neohibernicus
Pteropus tonganus
Pteropus pelewensis
Pteropus yapensis
Pteropus ualanus
Pteropus lombocensis
Pteropus mariannus
Pteropus speciosus
Pteropus hypomelanus
Pteropus admiralitatum
Pteropus conspicillatus
Pteropus ocularis
Pteropus alecto
Pteropus griseus
Pteropus pohlei
Pteropus macrotis
Pteropus nitendiensis
Pteropus vetulus
Pteropus tuberculatus
Pteropus temminckii
Pteropus anetianus
Pteropus cognatus
Pteropus chrysoproctus
Pteropus rayneri
Pteropus rennelli
Pteropus fundatus
Pteropus pilosus
Pteropus samoensis
Pteropus brunneus
Pteropus capistratus
Pteropus poliocephalus
Pteropus ornatus
Pteropus voeltzkowi
Pteropus personatus
Pteropus caniceps
Pteropus howensis
Pteropus livingstonii
Pteropus aruensis
Pteropus keyensis
Pteropus melanopogon
Pteropus coxi
Pteropus scapulatus
Pteropus gilliardorum
Pteropus dasymallus
Pteropus pumilus
Pteropus faunulus
Pteropus rodricensis
Pteropus vampyrus
Pteropus intermedius
Pteropus giganteus
Pteropus lylei
Pteropus argentatus
Pteropus allenorum
Pteropus melanotus
Pteropus niger
Pteropus seychellensis
Pteropus aldabrensis
Pteropus rufus
Pteropus loochoensis
Dyacopterus spadiceus
Dyacopterus brooksi
Sphaerias blanfordi
Balionycteris maculata
Aethalops alecto
Aethalops aequalis
Latidens salimalii
Penthetor lucasi
Chironax melanocephalus
Thoopterus nigrescens
Alionycteris paucidentata
Otopteropus cartilagonodus
Haplonycteris fischeri
Ptenochirus jagori
Ptenochirus minor
Megaerops wetmorei
Megaerops ecaudatus
Megaerops niphanae
Megaerops kusnotoi
Cynopterus nusatenggara
Cynopterus horsfieldii
Cynopterus titthaecheilus
Cynopterus sphinx
Cynopterus brachyotis
Cynopterus luzoniensis
Cynopterus minutus
Macroglossus minimus
Macroglossus sobrinus
Syconycteris hobbit
Syconycteris australis
Syconycteris carolinae
Rousettus bidens
Aproteles bulmerae
Harpyionycteris celebensis
Harpyionycteris whiteheadi
Dobsonia emersa
Dobsonia minor
Dobsonia peronii
Dobsonia moluccensis
Dobsonia anderseni
Dobsonia exoleta
Dobsonia chapmani
Dobsonia pannietensis
Dobsonia praedatrix
Dobsonia inermis
Dobsonia beauforti
Dobsonia viridis
Dobsonia crenulata
Casinycteris argynnis
Scotonycteris zenkeri
Scotonycteris ophiodon
Rousettus aegyptiacus
Rousettus spinalatus
Rousettus amplexicaudatus
Rousettus linduensis
Rousettus leschenaultii
Rousettus madagascariensis
Rousettus obliviosus
Rousettus celebensis
Eonycteris spelaea
Eonycteris robusta
Eonycteris major
Rousettus lanosus
Megaloglossus woermanni
Lissonycteris angolensis
Myonycteris relicta
Myonycteris brachycephala
Myonycteris torquata
Plerotes anchietae
Hypsignathus monstrosus
Epomops dobsonii
Epomops franqueti
Epomops buettikoferi
Nanonycteris veldkampii
Micropteropus pusillus
Micropteropus intermedius
Epomophorus wahlbergi
Epomophorus angolensis
Epomophorus grandis
Epomophorus anselli
Epomophorus labiatus
Epomophorus minimus
Epomophorus gambianus
Epomophorus crypturus
Mystacina tuberculata
Mystacina robusta
Thyroptera discifera
Thyroptera lavali
Thyroptera tricolor
Thyroptera devivoi
Amorphochilus schnablii
Furipterus horrens
Noctilio leporinus
Noctilio albiventris
Mormoops megalophylla
Mormoops blainvillei
Mormoops magna
Pteronotus parnellii
Pteronotus paraguanensis
Pteronotus personatus
Pteronotus macleayii
Pteronotus quadridens
Pteronotus gymnonotus
Pteronotus davyi
Lampronycteris brachyotis
Micronycteris schmidtorum
Micronycteris minuta
Micronycteris hirsuta
Micronycteris sanborni
Micronycteris brosseti
Micronycteris megalotis
Micronycteris microtis
Micronycteris matses
Macrotus californicus
Macrotus waterhousii
Diphylla ecaudata
Diaemus youngi
Desmodus stocki
Desmodus puntajudensis
Desmodus rotundus
Desmodus draculae
Vampyrum spectrum
Chrotopterus auritus
Trachops cirrhosus
Macrophyllum macrophyllum
Phyllostomus discolor
Tonatia bidens
Tonatia saurophila
Lophostoma carrikeri
Lophostoma schulzi
Lophostoma brasiliense
Lophostoma evotis
Lophostoma silvicolum
Lophostoma yasuni
Lophostoma aequatorialis
Phylloderma stenops
Phyllostomus latifolius
Phyllostomus hastatus
Phyllostomus elongatus
Mimon cozumelae
Mimon bennettii
Mimon crenulatum
Mimon koepckeae
Lonchorhina orinocensis
Lonchorhina fernandezi
Lonchorhina inusitata
Lonchorhina aurita
Lonchorhina marinkellei
Anoura fistulata
Anoura luismanueli
Anoura caudifer
Anoura cultrata
Anoura latidens
Anoura geoffroyi
Hylonycteris underwoodi
Musonycteris harrisoni
Lichonycteris obscura
Scleronycteris ega
Choeronycteris mexicana
Choeroniscus minor
Choeroniscus godmani
Choeroniscus periosus
Erophylla bombifrons
Erophylla sezekorni
Brachyphylla cavernarum
Brachyphylla nana
Phyllonycteris aphylla
Phyllonycteris poeyi
Phyllonycteris major
Monophyllus redmani
Monophyllus plethodon
Leptonycteris nivalis
Leptonycteris curasoae
Leptonycteris yerbabuenae
Glossophaga commissarisi
Glossophaga soricina
Glossophaga leachii
Glossophaga longirostris
Glossophaga morenoi
Lonchophylla orcesi
Lonchophylla mordax
Lonchophylla thomasi
Lonchophylla handleyi
Lonchophylla bokermanni
Lonchophylla chocoana
Lionycteris spurrelli
Platalina genovensium
Xeronycteris vieirai
Lonchophylla concava
Lonchophylla robusta
Lonchophylla hesperia
Lonchophylla dekeyseri
Trinycteris nicefori
Neonycteris pusilla
Glyphonycteris daviesi
Glyphonycteris sylvestris
Glyphonycteris behnii
Carollia perspicillata
Carollia castanea
Carollia brevicauda
Carollia subrufa
Carollia sowelli
Carollia manu
Rhinophylla fischerae
Rhinophylla pumilio
Rhinophylla alethina
Sturnira bidens
Sturnira sorianoi
Sturnira nana
Sturnira aratathomasi
Sturnira erythromos
Sturnira luisi
Sturnira magna
Sturnira oporaphilum
Sturnira ludovici
Sturnira thomasi
Sturnira mordax
Sturnira bogotensis
Sturnira lilium
Sturnira tildae
Sturnira mistratensis
Vampyressa bidens
Vampyressa nymphaea
Vampyressa brocki
Chiroderma salvini
Chiroderma doriae
Chiroderma trinitatum
Chiroderma villosum
Chiroderma improvisum
Uroderma magnirostrum
Uroderma bilobatum
Mesophylla macconnelli
Vampyressa pusilla
Vampyressa thyone
Vampyressa melissa
Platyrrhinus lineatus
Platyrrhinus recifinus
Platyrrhinus chocoensis
Platyrrhinus helleri
Platyrrhinus matapalensis
Platyrrhinus brachycephalus
Vampyrodes caraccioli
Platyrrhinus vittatus
Platyrrhinus albericoi
Platyrrhinus aurarius
Platyrrhinus nigellus
Platyrrhinus masu
Platyrrhinus ismaeli
Platyrrhinus dorsalis
Platyrrhinus infuscus
Platyrrhinus umbratus
Enchisthenes hartii
Ectophylla alba
Stenoderma rufum
Phyllops falcatus
Phyllops silvai
Ariteus flavescens
Ardops nichollsi
Sphaeronycteris toxophyllum
Centurio senex
Pygoderma bilabiatum
Ametrida centurio
Artibeus phaeotis
Artibeus toltecus
Artibeus aztecus
Artibeus cinereus
Artibeus anderseni
Artibeus gnomus
Artibeus glaucus
Artibeus rosenbergii
Artibeus concolor
Artibeus watsoni
Artibeus incomitatus
Artibeus anthonyi
Artibeus inopinatus
Artibeus hirsutus
Artibeus fraterculus
Artibeus jamaicensis
Artibeus lituratus
Artibeus fimbriatus
Artibeus obscurus
Artibeus planirostris
Artibeus amplus
Nycteris thebaica
Nycteris gambiensis
Nycteris madagascariensis
Nycteris macrotis
Nycteris vinsoni
Nycteris woodi
Nycteris parisii
Nycteris grandis
Nycteris hispida
Nycteris aurita
Nycteris javanica
Nycteris tragata
Nycteris nana
Nycteris arge
Nycteris major
Nycteris intermedia
Saccolaimus peli
Saccolaimus mixtus
Saccolaimus saccolaimus
Saccolaimus flaviventris
Taphozous hamiltoni
Taphozous nudiventris
Taphozous hildegardeae
Taphozous perforatus
Taphozous longimanus
Taphozous mauritianus
Taphozous melanopogon
Taphozous achates
Taphozous theobaldi
Taphozous hilli
Taphozous kapalgensis
Taphozous australis
Taphozous georgianus
Taphozous troughtoni
Mosia nigrescens
Emballonura atrata
Emballonura tiavato
Coleura afra
Coleura seychellensis
Emballonura serii
Emballonura beccarii
Emballonura semicaudata
Emballonura raffrayana
Emballonura dianae
Emballonura furax
Emballonura alecto
Emballonura monticola
Rhynchonycteris naso
Centronycteris centralis
Centronycteris maximiliani
Saccopteryx canescens
Saccopteryx gymnura
Saccopteryx leptura
Saccopteryx bilineata
Saccopteryx antioquensis
Balantiopteryx plicata
Balantiopteryx infusca
Balantiopteryx io
Peropteryx leucoptera
Peropteryx trinitatis
Peropteryx kappleri
Peropteryx macrotis
Cormura brevirostris
Cyttarops alecto
Diclidurus isabellus
Diclidurus scutatus
Diclidurus ingens
Diclidurus albus
Myzopoda aurita
Myzopoda schliemanni
Chilonatalus tumidifrons
Chilonatalus micropus
Nyctiellus lepidus
Natalus stramineus
Natalus lanatus
Natalus tumidirostris
Natalus mexicanus
Natalus primus
Natalus jamaicensis
Natalus espiritosantensis
Natalus major
Tomopeas ravus
Platymops setiger
Mormopterus beccarii
Mormopterus norfolkensis
Mormopterus planiceps
Mormopterus loriae
Mormopterus doriae
Mormopterus jugularis
Mormopterus acetabulosus
Mormopterus phrudus
Mormopterus kalinowskii
Mormopterus minutus
Cheiromeles torquatus
Cheiromeles parvidens
Myopterus daubentonii
Myopterus whitleyi
Molossops aequatorianus
Molossops mattogrossensis
Molossops neglectus
Molossops temminckii
Cynomops abrasus
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eedi
i
Ichth
yom
ys h
ydro
bate
s
Neu
stico
mys
 mon
ticol
us
Neu
stico
mys
 oya
pock
i
Neu
stico
mys
 per
uvie
nsis
Neu
stico
mys
 ven
ezue
lae
Neu
stico
mys
 ferr
eirai
Neu
stico
mys
 mus
soi
Pha
enom
ys fe
rrug
ineu
s
Rhip
idom
ys le
ucod
acty
lus
Rhip
idom
ys la
tima
nus
Rhip
idom
ys w
etze
li
Rhip
idom
ys c
auce
nsis
Rhip
idom
ys v
enez
uela
e
Rhip
idom
ys a
ustri
nus
Rhip
idom
ys c
ariri
Rhip
idom
ys m
acco
nnel
li
Rhip
idom
ys o
chro
gast
er
Rhip
idom
ys n
itela
Rhip
idom
ys fu
lvive
nter
Rhip
idom
ys m
odic
us
Rhip
idom
ys c
oues
i
Rhip
idom
ys v
enus
tus
Rhip
idom
ys g
ardn
eri
Rhip
idom
ys m
asta
calis
Rhip
idom
ys e
milia
e
Rhip
idom
ys m
acru
rus
Aep
eom
ys lu
gens
Aep
eom
ys re
igi
Chilo
mys
 inst
ans
Abra
way
aom
ys ru
schi
i
Thom
asom
ys a
peco
Thom
asom
ys la
nige
r
Thom
asom
ys ro
salin
da
Thom
asom
ys in
canu
s
Thom
asom
ys n
otatu
s
Thom
asom
ys n
iveip
es
Thom
asom
ys m
acro
tis
Thom
asom
ys h
ylop
hilus
Thom
asom
ys v
ulca
ni
Thom
asom
ys u
cuch
a
Thom
asom
ys p
yrrho
notu
s
Thom
asom
ys b
omb
ycin
us
Thom
asom
ys ci
nere
iven
ter
Thom
asom
ys e
rro
Thom
asom
ys b
aeop
s
Thom
asom
ys o
nkiro
Thom
asom
ys p
opay
anus
Thom
asom
ys a
ureu
s
Thom
asom
ys p
raeto
r
Thom
asom
ys m
onoc
hrom
os
Thom
asom
ys p
aram
orum
Thom
asom
ys e
leus
is
Thom
asom
ys si
lvest
ris
Thom
asom
ys o
reas
Thom
asom
ys ta
czan
owsk
ii
Thom
asom
ys ca
udiv
arius
Thom
asom
ys ci
nere
us
Thom
asom
ys is
chyr
us
Thom
asom
ys la
dew
i
Thom
asom
ys ka
linow
skii
Thom
asom
ys ve
stitu
s
Thom
asom
ys d
aphn
e
Thom
asom
ys rh
oads
i
Thom
asom
ys g
racil
is
Thom
asom
ys ci
nnam
eus
Thom
asom
ys h
udso
ni
Kuns
ia to
men
tosu
s
Kuns
ia fro
nto
Scap
terom
ys a
quat
icus
Scap
terom
ys tu
midu
s
Bibim
ys la
bios
us
Bibim
ys ch
acoe
nsis
Bibim
ys to
rresi
Leno
xus 
apic
alis
Blari
nom
ys b
revic
eps
Bruc
epat
terso
nius
 igni
vent
ris
Bruc
epat
terso
nius
 mis
ione
nsis
Bruc
epat
terso
nius
 gua
rani
Bruc
epat
terso
nius
 para
disu
s
Bruc
epat
terso
nius
 sori
cinu
s
Bruc
epat
terso
nius
 iher
ingi
Bruc
epat
terso
nius 
albin
asus
Bruc
epat
terso
nius 
grise
rufes
cens
Oxym
ycter
us d
elato
r
Oxym
ycter
us a
kodo
ntius
Oxym
ycter
us in
ca
Jusc
elino
mys 
guap
oren
sis
Jusc
elino
mys 
huan
chac
ae
Jusc
elino
mys 
cand
ango
Oxym
ycter
us a
maz
onicu
s
Oxym
ycter
us d
asytr
ichus
Oxym
ycter
us n
asut
us
Oxym
ycter
us h
iska
Oxym
ycter
us p
aram
ensis
Oxym
ycter
us ro
berti
Oxym
ycter
us q
uaes
tor
Oxym
ycter
us h
ispid
us
Oxym
ycter
us ru
fus
Oxym
ycter
us h
ucuc
ha
Oxym
ycter
us a
ngul
aris
Oxym
ycter
us jo
sei
Oxym
ycter
us ca
paro
ae
Thal
pom
ys ce
rrade
nsis
Thal
pom
ys la
siotis
Podo
xymy
s ror
aima
e
Necr
omy
s ob
scur
us
Necr
omy
s be
nefa
ctus
Necr
omy
s lac
tens
Necr
omy
s pu
nctu
latus
Necr
omy
s am
oenu
s
Necr
omy
s uri
chi
Necr
omys
 leng
uaru
m
Necr
omys
 lasiu
rus
Necr
omys
 tem
chuk
i
Thap
tomy
s nig
rita
Delta
mys 
kemp
i
Akod
on se
rrens
is
Akod
on b
ogot
ensis
Akod
on m
imus
Akod
on la
tebri
cola
Akod
on in
iscat
us
Akod
on d
ayi
Akod
on o
enos
Akod
on to
ba
Akod
on m
olina
e
Akod
on d
olore
s
Akod
on si
beria
e
Akod
on b
udini
Akod
on si
mula
tor
Akod
on va
rius
Akod
on n
eoce
nus
Akod
on a
lbive
nter
Akod
on o
roph
ilus
Akod
on to
rque
s
Akod
on m
ollis
Akod
on a
eros
us
Akod
on a
ffinis
Akod
on lin
dber
ghi
Akod
on su
rdus
Akod
on cu
rsor
Akod
on m
onte
nsis
Akod
on re
igi
Akod
on p
aran
aens
is
Akod
on m
ystax
Akod
on az
arae
Akod
on ph
ilipm
yersi
Akod
on fu
meus
Akod
on ko
fordi
Akod
on ju
ninen
sis
Akod
on al
iquan
tulus
Akod
on su
bfusc
us
Akod
on lu
tesce
ns
Akod
on sy
lvanu
s
Akod
on pe
rvale
ns
Akod
on bo
livien
sis
Akod
on sa
nctip
aulen
sis
Akod
on sp
egaz
zinii
Akod
on le
ucoli
mnae
us
Ireno
mys 
tarsa
lis
Eune
omys
 chin
chillo
ides
Eune
omys
 mor
dax
Eune
omys
 pete
rsoni
Eune
omys
 foss
or
Reith
rodo
n aur
itus
Reith
rodo
n typ
icus
Rhag
omys
 long
ilingu
a
Rhag
omys
 rufe
scen
s
Wilfr
edom
ys oe
nax
Julio
mys 
pictip
es
Julio
mys 
rimof
rons
Wied
omys
 pyrr
horh
inos
Wied
omys
 cerr
aden
sis
Andin
omys
 edax
Delo
mys 
subli
neatu
s
Delo
mys 
dorsa
lis
Delo
mys 
collin
us
Pear
sono
mys 
anne
ctens
Geox
us va
ldivia
nus
Chel
emys
 mac
ronyx
Notio
mys 
edwa
rdsii
Chel
emys
 meg
alony
x
Chel
emys
 delfi
ni
Abro
thrix 
jelski
i
Abro
thrix 
lanos
us
Abro
thrix 
longi
pilis
Abro
thrix 
sanb
orni
Abro
thrix 
mark
hami
Abro
thrix 
oliva
ceus
Abro
thrix 
andin
us
Abro
thrix 
hersh
kovit
zi
Abro
thrix 
illute
us
Chin
chillu
la sa
hama
e
Calo
mys 
sorel
lus
Calo
mys 
lepid
us
Calo
mys 
musc
ulinu
s
Calo
mys 
humm
elinc
ki
Calo
mys 
tener
Calo
mys 
lauch
a
Calo
mys 
expu
lsus
Calom
ys ca
llidus
Calom
ys ca
llosu
s
Calom
ys to
canti
nsi
Calom
ys ve
nustu
s
Calom
ys fe
cund
us
Calom
ys bo
liviae
Eligm
odon
tia ty
pus
Eligm
odon
tia m
oreni
Eligm
odon
tia pu
erulu
s
Eligm
odon
tia m
organ
i
Grao
mys 
domo
rum
Grao
mys 
edith
ae
Grao
mys 
centr
alis
Grao
mys 
grise
oflav
us
Salin
omys
 delic
atus
Anda
lgalo
mys 
pears
oni
Anda
lgalo
mys 
olrog
i
Phyll
otis w
olffso
hni
Neot
omys
 ebrio
sus
Tape
comy
s prim
us
Gale
nomy
s gar
leppi
Puno
mys 
kofor
di
Puno
mys 
lemm
inus
Loxo
donto
mys 
micro
pus
Loxo
donto
mys 
pikum
che
Aulis
comy
s pict
us
Aulis
comy
s bol
iviens
is
Aulis
comy
s sub
limis
Phyll
otis o
silae
Phyll
otis a
nitae
Phyll
otis d
efinitu
s
Phyll
otis a
ndium
Paral
omys
 gerb
illus
Phyll
otis a
micus
Phyll
otis o
sgoo
di
Phyll
otis x
antho
pygu
s
Phyll
otis b
onari
ensis
Phyll
otis li
matu
s
Phyll
otis m
agiste
r
Phyll
otis h
agga
rdi
Phyll
otis d
arwin
i
Phyll
otis c
aprin
us
Zygo
donto
mys b
revica
uda
Zygo
donto
mys b
runne
us
Scolo
mys u
cayal
ensis
Scolo
mys m
elano
ps
Trans
andin
omys
 boliv
aris
Trans
andin
omys
 talam
anca
e
Euryo
ryzom
ys ma
cconn
elli
Euryo
ryzom
ys em
mons
ae
Euryo
ryzom
ys rus
satus
Euryo
ryzom
ys nit
idus
Euryo
ryzom
ys lam
ia
Euryo
ryzom
ys leg
atus
Noron
homy
s ves
pucci
i
Oeco
mys r
utilus
Oeco
mys a
uyant
epui
Oeco
mys p
aricol
a
Oeco
mys r
ex
Oeco
mys c
ather
inae
Oeco
mys c
leber
i
Oeco
mys f
lavica
ns
Oeco
mys s
upera
ns
Oeco
mys b
icolor
Oeco
mys p
haeo
tis
Oeco
mys t
rinitat
is
Oeco
mys m
amor
ae
Oeco
mys c
oncol
or
Oeco
mys r
obert
i
Oeco
mys s
pecio
sus
Hand
leyom
ys int
ectus
Hand
leyom
ys ros
tratus
Neph
elomy
s albi
gulari
s
Neph
elomy
s mer
idens
is
Neph
elomy
s cara
colus
Neph
elomy
s auri
vente
r
Neph
elomy
s dev
ius
Neph
elomy
s kea
ysi
Neph
elomy
s levi
pes
Hand
leyom
ys ch
apma
ni
Hand
leyom
ys me
lanoti
s
Hand
leyom
ys alf
aroi
Hand
leyom
ys sa
turatio
r
Hand
leyom
ys fus
catus
Hand
leyom
ys rha
bdops
Hylae
amys
 yung
anus
Hylae
amys
 onisc
us
Hylae
amys
 mega
cepha
lus
Hylae
amys
 tatei
Hylae
amys
 latice
ps
Hylae
amys
 pere
nensi
s
Hylae
amys
 acritu
s
Erem
oryzo
mys p
olius
Mindo
mys h
ammo
ndi
Oreor
yzom
ys ba
lneato
r
Neac
omys
 minu
tus
Neac
omys
 tenui
pes
Penn
atomy
s niva
lis
Micro
ryzom
ys mi
nutus
Micro
ryzom
ys alt
issimu
s
Mega
lomys
 georg
inae
Mega
lomys
 audre
yae
Mega
lomys
 lucia
e
Mega
lomys
 desm
aresti
i
Neac
omys
 parac
ou
Neac
omys
 spino
sus
Neac
omys
 dubo
sti
Neac
omys
 pictu
s
Neac
omys
 guian
ae
Neac
omys
 muss
eri
Micro
akodo
ntomy
s tran
sitoriu
s
Oligo
ryzom
ys mi
crotis
Oligo
ryzom
ys eliu
rus
Oligo
ryzom
ys de
struct
or
Oligor
yzom
ys rup
estris
Oligor
yzom
ys mo
ojeni
Oligor
yzom
ys veg
etus
Oligor
yzom
ys fulv
escen
s
Oligor
yzom
ys cha
coens
is
Oligor
yzom
ys nig
ripes
Oligor
yzom
ys str
amine
us
Oligor
yzom
ys an
dinus
Oligor
yzom
ys gri
seolu
s
Oligor
yzom
ys for
nesi
Oligor
yzom
ys lon
gicau
datus
Oligor
yzom
ys ma
gellan
icus
Oligor
yzom
ys flav
escen
s
Oligor
yzom
ys vic
tus
Oligor
yzom
ys bre
ndae
Oligor
yzom
ys de
lticola
Oligor
yzom
ys are
nalis
Soore
tamys
 ango
uya
Cerra
domy
s scot
ti
Cerra
domy
s sub
flavus
Cerra
domy
s mar
inhus
Cerra
domy
s mar
acajue
nsis
Cerra
domy
s and
erson
i
Lundo
mys m
olitor
Pseud
oryzo
mys s
implex
Holoc
hilus b
rasilie
nsis
Holoc
hilus s
ciureu
s
Holoc
hilus c
hacar
ius
Amph
inecto
mys s
avam
is
Necto
mys p
almipe
s
Necto
mys r
attus
Necto
mys m
agdal
enae
Necto
mys a
picalis
Necto
mys s
quam
ipes
Oryzo
mys n
elsoni
Oryzo
mys a
ntillaru
m
Oryzo
mys p
alustr
is
Oryzo
mys c
ouesi
Oryzo
mys c
uraso
ae
Oryzo
mys d
imidia
tus
Oryzo
mys g
orgas
i
Sigmo
donto
mys a
lfari
Sigmo
donto
mys a
phras
tus
Mega
oryzom
ys cur
ioi
Mega
oryzom
ys Sp
 Now
Melan
omys 
robus
tulus
Melan
omys 
caligin
osus
Melan
omys 
zuniga
e
Aegia
lomys
 xanth
aeolus
Aegia
lomys
 galap
agoen
sis
Ekble
tomys
 hypen
emus
Nesor
yzomy
s Sp B
Nesor
yzomy
s fern
andina
e
Nesor
yzomy
s narb
oroug
hi
Nesor
yzomy
s Sp D
Nesor
yzomy
s Sp C
Nesor
yzomy
s swa
rthi
Nesor
yzomy
s inde
fessus
Nesor
yzomy
s darw
ini
Lophio
mys im
hausi
Urano
mys ru
ddi
Deom
ys ferr
ugineu
s
Lophu
romys
 woos
nami
Lophu
romys
 melan
onyx
Lophu
romys
 sikap
usi
Lophu
romys
 eisen
trauti
Lophu
romys
 medic
audatu
s
Lophu
romys
 luteog
aster
Lophu
romys
 hutter
eri
Lophu
romys
 rahm
i
Lophu
romys
 dieter
leni
Lophu
romys
 rosev
eari
Lophu
romys
 cinere
us
Lophu
romys
 nudic
audus
Lophu
romys
 brevic
audus
Lophu
romys
 flavop
unctat
us
Lophu
romys
 chrys
opus
Acomy
s louis
ae
Acomy
s spin
osissim
us
Acomy
s subs
pinosu
s
Acomy
s wilso
ni
Acomy
s perc
ivali
Acomy
s kem
pi
Acomy
s russ
atus
Acomy
s ignit
us
Acomy
s joha
nnis
Acomy
s cine
raceus
Acomy
s cahir
inus
Acomy
s dimid
iatus
Acomy
s airen
sis
Acomy
s seur
ati
Acomy
s nesio
tes
Acomy
s mino
us
Acomy
s cilici
cus
Acomy
s mulla
h
Ammo
dillus i
mbellis
Tatera
 indica
Gerbil
lurus v
allinus
Gerbil
lurus s
etzeri
Desmo
dillus a
uricula
ris
Gerbil
liscus 
nigrica
udus
Gerbil
liscus 
robust
us
Gerbil
lurus p
aeba
Gerbill
urus ty
tonis
Gerbill
iscus g
uineae
Gerbill
iscus k
empi
Gerbill
iscus i
nclusu
s
Gerbill
iscus g
ambia
na
Gerbill
iscus b
oehmi
Gerbill
iscus b
rantsii
Gerbill
iscus a
fra
Gerbill
iscus l
eucog
aster
Gerbill
iscus v
alidus
Gerbill
iscus p
hillipsi
Pachy
uromy
s dupr
asi
Desmo
dilliscu
s brau
eri
Tateril
lus lac
ustris
Tateril
lus gra
cilis
Tateril
lus em
ini
Tateril
lus are
narius
Tateril
lus con
gicus
Tateril
lus pyg
argus
Tateril
lus pet
teri
Tateril
lus tran
ieri
Psamm
omys o
besus
Psamm
omys v
exillari
s
Brachi
ones p
rzewal
skii
Rhomb
omys o
pimus
Merion
es hur
rianae
Merion
es tam
ariscin
us
Merion
es per
sicus
Merion
es rex
Merion
es zaru
dnyi
Merion
es sac
ramen
ti
Merion
es mer
idianus
Merion
es che
ngi
Merion
es dah
li
Merion
es cras
sus
Merion
es sha
wi
Merion
es gran
dis
Merion
es liby
cus
Merion
es vino
gradov
i
Merion
es trist
rami
Merion
es arim
alius
Merion
es ung
uiculat
us
Sekeet
amys c
alurus
Microd
illus pe
eli
Gerbill
us cam
pestris
Gerbill
us rupi
cola
Gerbill
us som
alicus
Gerbill
us das
yurus
Gerbill
us jam
esi
Gerbill
us mag
hrebi
Gerbill
us lowe
i
Gerbill
us stig
monyx
Gerbill
us bott
ai
Gerbill
us mac
killingin
i
Gerbillu
s harw
oodi
Gerbillu
s simon
i
Gerbillu
s perci
vali
Gerbillu
s pusill
us
Gerbillu
s meso
potami
ae
Gerbillu
s water
si
Gerbillu
s julian
i
Gerbillu
s grobb
eni
Gerbillu
s muric
ulus
Gerbillu
s nanu
s
Gerbillu
s princ
ipulus
Gerbillu
s brock
mani
Gerbillu
s henle
yi
Gerbillu
s poeci
lops
Gerbillu
s amoe
nus
Gerbillu
s famu
lus
Gerbillu
s ande
rsoni
Gerbillu
s glead
owi
Gerbillu
s cosen
sis
Gerbillu
s chees
mani
Gerbillu
s hespe
rinus
Gerbillu
s pyram
idum
Gerbillu
s burto
ni
Gerbillu
s agag
Gerbillu
s actico
la
Gerbillu
s occid
uus
Gerbillu
s pulvin
atus
Gerbillu
s tarab
uli
Gerbillu
s perpa
llidus
Gerbillu
s nanci
llus
Gerbillu
s hoogs
traali
Gerbillu
s rosali
nda
Gerbillu
s dunni
Gerbillu
s gerbil
lus
Gerbillu
s nigeri
ae
Gerbillu
s latast
ei
Gerbillu
s aquilu
s
Gerbillu
s flowe
ri
Phloeo
mys cu
mingi
Phloeo
mys pa
llidus
Carpom
ys phae
urus
Carpom
ys mela
nurus
Batomy
s salom
onseni
Batomy
s denta
tus
Batomy
s granti
Batomy
s russa
tus
Cratero
mys pa
ulus
Cratero
mys au
stralis
Cratero
mys he
aneyi
Cratero
mys sch
adenbe
rgi
Microm
ys minu
tus
Maxom
ys inas
Maxom
ys page
nsis
Maxom
ys white
headi
Maxom
ys hylom
yoides
Maxom
ys inflat
us
Somme
romys m
acrorhin
os
Crunom
ys fallax
Crunom
ys celeb
ensis
Crunom
ys sunc
oides
Crunom
ys mela
nius
Maxom
ys barte
lsii
Maxom
ys pang
lima
Maxom
ys watts
i
Maxom
ys hellw
aldii
Maxom
ys ochr
aceiven
ter
Maxom
ys baeo
don
Maxom
ys dollm
ani
Maxom
ys rajah
Maxom
ys altico
la
Maxom
ys moi
Maxom
ys surife
r
Maxom
ys muss
chenbro
ekii
Hadrom
ys hume
i
Hadrom
ys yunn
anensis
Dacnom
ys milla
rdi
Anonym
omys m
indoren
sis
Leopold
amys ne
illi
Leopold
amys sa
banus
Leopold
amys si
poranus
Leopold
amys m
illeti
Leopold
amys ed
wardsi
Leopold
amys ci
liatus
Chiromy
scus ch
iropus
Tonkino
mys dao
vantieni
Nivivent
er langb
ianis
Nivivent
er hinpo
on
Nivivent
er crem
orivente
r
Nivivent
er rapit
Nivivent
er came
roni
Nivivent
er frater
nus
Nivivent
er ande
rsoni
Nivivent
er excel
sior
Nivivent
er leptur
us
Nivivent
er cultur
atus
Nivivent
er confu
cianus
Nivivent
er tenas
ter
Nivivent
er conin
ga
Nivivent
er brahm
a
Nivivent
er eha
Nivivent
er fulves
cens
Nivivent
er nivive
nter
Lenothri
x canus
Eropeplu
s canus
Lenomy
s meyer
i
Pitheche
irops oti
on
Pitheche
ir melan
urus
Pitheche
ir parvus
Melasm
othrix na
so
Tateomy
s macro
cercus
Tateomy
s rhinog
radoides
Echiothr
ix centro
sa
Echiothr
ix leucur
a
Margare
tamys pa
rvus
Margare
tamys be
ccarii
Margare
tamys el
egans
Srilanka
mys ohie
nsis
Saxatilo
mys pau
linae
Berylmy
s macke
nziei
Berylmy
s manipu
lus
Berylmy
s berdm
orei
Berylmy
s bowers
i
Bullimus
 luzonicu
s
Bullimus
 gamay
Bullimus
 bagobu
s
Sundam
ys infralu
teus
Sundam
ys muell
eri
Sundam
ys maxi
Palawan
omys fur
vus
Parurom
ys domin
ator
Papagom
ys theod
orverhoe
veni
Papagom
ys arman
dvillei
Komodo
mys rintj
anus
Bunomy
s chryso
comus
Bunomy
s fratroru
m
Bunomys
 prolatus
Bunomys
 coelestis
Bunomys
 penitus
Bunomys
 andrews
i
Nesokia 
indica
Nesokia 
bunnii
Kadarsa
nomys s
odyi
Bandicot
a bengal
ensis
Bandicot
a indica
Bandicot
a savilei
Diplothrix
 legata
Taeromy
s callitric
hus
Taeromy
s microb
ullatus
Taeromy
s punican
s
Taeromy
s taerae
Taeromy
s hamatu
s
Taeromy
s celeben
sis
Taeromy
s arcuatu
s
Rattus fu
scipes
Rattus lu
treolus
Rattus tim
orensis
Rattus tu
nneyi
Rattus ha
inaldi
Rattus so
rdidus
Rattus vi
llosissimu
s
Rattus co
lletti
Rattus om
ichlodes
Rattus ric
hardsoni
Rattus ni
obe
Rattus ar
fakienis
Rattus po
cocki
Rattus ar
rogans
Rattus ho
ogerwerfi
Rattus na
tivitatis
Rattus le
ucopus
Rattus m
ordax
Rattus sa
nila
Rattus fe
liceus
Rattus gil
uwensis
Rattus job
iensis
Rattus ste
ini
Rattus ela
phinus
Rattus no
vaeguine
ae
Rattus va
ndeuseni
Rattus ve
recundus
Rattus sto
icus
Rattus pr
aetor
Rattus pe
lurus
Rattus sa
locco
Rattus xa
nthurus
Rattus bo
ntanus
Rattus ma
rmosurus
Rattus ev
eretti
Rattus py
ctoris
Abditomy
s latidens
Tarsomys
 apoensis
Tarsomys
 echinatus
Limnomys
 bryophilu
s
Limnomys
 sibuanus
Tryphomy
s adustus
Paulamys
 naso
Nesoromy
s ceramic
us
Rattus sa
tarae
Rattus no
rvegicus
Rattus nit
idus
Rattus an
nandalei
Rattus exu
lans
Rattus an
damanens
is
Rattus taw
itawiensis
Rattus arg
entiventer
Rattus min
dorensis
Rattus ho
ffmanni
Rattus mo
ntanus
Rattus los
ea
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Figure 3 Bioregion map and phylogenetic tree of world mammals with ancestral range reconstruction, generated with Infomap Bioregions.
a) Phylogenetic tree of 5,747 mammals computed from (Faurby and Svenning, 2015), fully zoomable on the online application. Ancestral
ranges reconstructed under Fitch parsimony. Pie charts depict most parsimonious ancestral ranges at nodes, and current distributions for
extant species. Branch lines are scaled to the number of terminals subtending each branch, in order to improve visualisation of the overall
tree structure. b) Magnified part of the tree, highlighting the rock-wallabies (genus Petrogale) which are currently distributed across several
bioregions in Australia. This analysis suggests that all rock-wallabies, including the Yellow-footed rock-wallaby (Petrogale xanthopus), which
is the most indicative species of the southeast bioregion (i), originated from a common ancestor in northern Australia. c) Bioregion map of
world mammals using species point occurrences from GBIF. White areas have insufficient data and were excluded from the analysis. Colours
are used consistently across the subfigures. Table 2 shows information about labelled bioregions.
2001), see Figure 4. For these analyses we used the mapcurves
algorithm (Hargrove et al., 2006) as implemented by (van
Loon, 2006). Mapcurves is a quantitative method to compare
the spatial concordance between categorical maps, by calcu-
lating a goodness of fit (GOF) for each polygon in a map of
interest based on the degree of spatial overlap with the poly-
gons of a reference map. The results can be summarized in a
global GOF score. Mapcurves is resolution independent, does
not require the same number of categories in both maps, and
any polygon in a map that can be exactly comprised of a set
of polygons in the reference map will show a perfect fit. How-
ever, the algorithm generally indicates a poor fit when a finer
resolution map is compared to a coarser map. A limitation of
this asymmetry becomes apparent when the map of interest has
6Table 2 Highlighted mammalian bioregions, sorted on species richness. For exact locations, the indices (a)–(i) are displayed on the bioregion
map in Figure 3. Common names from Encyclopedia of Life at http://eol.org
Location Records Species Cells Most common species (records) Most indicative species (score)
(a) South America 69,757 1,448 254 Glossophaga soricina (1,588) Uroderma bilobatum (36)
Pallas’s long-tongued bat Tent-making Bat
(b) Africa 38,258 1,105 323 Mastomys natalensis (991) Mus musculoides (58)
Common African rat Kasai mouse
(c) Malay Archipelago 8,788 576 103 Rattus exulans (370) Ptenochirus jagori (155)
Polynesian rat Greater Musky Fruit Bat
(d) North America 279,416 812 426 Peromyscus maniculatus (17,600) Thomomys bottae (3.3)
Deer mouse Valley Pocket Gopher
(e) Andes 4,709 394 46 Phyllotis xanthopygus (280) Akodon albiventer (189)
Yellow-rumped leaf-eared mouse White-bellied grass mouse
(f) Europe 635,148 389 266 Meles meles (46,299) Talpa europaea (1.2)
Eurasian badger European mole
(g) New Guinea 5,107 325 46 Syconycteris australis (260) Echymipera kalubu (220)
Southern blossom bat Common Echymipera
(h) SE Australia 298,374 269 39 Phascolarctos cinereus (26,029) Petaurus australis (2.2)
Koala Yellow-bellied glider
(i) SE Australia 43,669 147 22 Macropus robustus (9,176) Petrogale xanthopus (6.2)
Hill wallaroo Yellow-footed rock-wallaby
coarser resolution than the chosen reference map in some or
most of the areas, but finer resolution in other areas. Therefore,
the globally best GOF map may have areas of finer resolution
where the local GOF is poor, whereas the bioregions in the
reference map covering the same area may have better local
GOF. See Hargrove et al. (2006) for a detailed description of
the method.
The results of the comparison show a generally good fit
between the bioregions identified by Infomap Bioregions and
the WWF ecoregions. The fit was better for amphibians (global
GOF 0.65) than for mammals (0.54), which might be related
to the the data used for map creation (range polygons vs. point
occurrences, respectively). The spatial visualization of the
GOF scores shows that the fit is very good for most areas.
Differences are mainly associated with a number of very small
bioregions, mostly in the Andes for amphibians and mostly in
Asia and northern Africa for mammals. For mammals, many of
the small bioregions recognized by Infomap Bioregions seem
to derive from low data availability. A low fit is also partly an
artefact of the asymmetry of the measure as mentioned above,
especially for amphibians in the Andes.
We also compared the bioregions identified by Infomap
Bioregions to the zoogeographic regions from (Holt et al.,
2013), which for the amphibians were based on approximately
the same data, but delimited using a beta-diversity method in-
cluding phylogenetic information. The GOF was overall very
good, with a global GOF score of 0.77 for amphibians and
0.52 for mammals (see Supplementary Material). In summary,
the results of the pairwise comparisons show that bioregions
delimited by Infomap Bioregions generally correspond well to
commonly used bioregionalization maps, despite differences
in the underlying data and methodology applied.
C O N C L U S I O N S
Designed to make data-driven identification of bioregions sim-
ple and effective, we introduced the web application Infomap
Bioregions and demonstrated its flexibility. A user can load
species data from both point occurrences and range polygons,
modify parameters directly in the web interface, and export
results to various formats for high-quality printing or further
biogeographical analyses. The web application uses adaptive
spatial resolution, can process millions of records in a few min-
utes, and applies bipartite network clustering that outperforms
traditional methods based on similarity indices. Moreover, the
user can load phylogenetic data for the species and explore
how the bioregions map to the phylogenetic tree. We validated
the application on two large datasets of amphibians and mam-
mals and anticipate that Infomap Bioregions will become a
standard tool in many studies in ecology, evolution, conserva-
tion biology and historical biogeography.
AVA I L A B I L I T Y A N D F O R T H C O M I N G E X T E N S I O N S
Infomap Bioregions is made open source under the GNU
AGPL v3+ license. It is written in JavaScript and builds
on a set of open source libraries (see dependencies in
package.json). Because it is a pure client-side application,
all data stay and all calculations run on the user’s computer.
Moreover, all heavy calculations run in a background thread.
Together, this means improved privacy and performance.
Infomap Bioregions is available at http://bioregions.
mapequation.org and the source code is freely available at
http://github.com/mapequation/bioregions.
Possible forthcoming extensions include batch runs, addi-
tional methods to find indicator species and bioregions, hierar-
chical clustering of bioregions, deeper integration of phyloge-
netic information and significance clustering with bootstrap to
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Figure 4 Comparison between Infomap bioregions and WWF ecoregions using the Mapcurves algorithm (Hargrove et al., 2006). a) Infomap
bioregions for the amphibian dataset; b) Infomap bioregions for the mammalian dataset; c) WWF ecoregions from (Olson et al., 2001); d)
Mapcurves as a measure for the goodness of fit (GOF) for the Infomap bioregions with respect to the WWF ecoregions. The graph shows
the percentage of bioregions with a GOF score better than the corresponding value on the horizontal axis (zero to one). A perfect fit for all
bioregions would be indicated by a horizontal line at the top; e) GOF map of the Infomap bioregions for amphibians and the total GOF score; f)
GOF map of the Infomap bioregions for mammals and the total GOF score. The fit of the bioregions to the WWF ecoregions is generally very
good, with the exception of several very small bioregions identified by Infomap Bioregions.
find which bioregional boundaries are statistically significant.
The authors welcome suggestions for enhancements.
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